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WE KNOW HOW AND SHOW HOW! 


SEE FOUR-PAGE ANNOUNCEMENT inside for complete information on the 
services offered by Albright & Wilson (Mfg) Ltd. to all Metal Finishers in Industry 
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Blythe Colour Works are renown- 
ed, not only for their unequalled 
range of Frits for cast and sheet 
iron, but for their all-important 
after-sales service ensuring your 
absolute satisfaction 


Transparent or Opaque enamels 
too, for application by wet or dry 
process, and concentrated oxides to 
give that vital spark of colour 


Blythe’s exceptional facilities and 
recognised ability, coupled with 
specialised manufacturing — tech- 
nique, are always available to solve 
your particular colour problems ; 

d remember—a Blythe technician 

always at your service 





BLYTHE COLOUR WORKS pale 
CRESSWELL STOKE-ON-TRENT « ENG 


elephone BLYTHE BRIDGE 


home ot the workds best colours 





EMBODY THE RESULTS OF 
MALE A CENTURY'S PRAC- Se AND SPEEDY REMOVAL OF 
TICAL EXPERIENCE WITH 

THE LATEST ADVANCES IN FABRICATING GREASE AND 
SURFACTANT CHEMISTRY. POLISHING COMPOUNDS. 


STAND SUPREME FOR THE EASY 


a non-caustic general purpose cleaner for all metals including 
the light alloys. The standard for many years—now further 
improved. 


‘FE RRAX a hot cleaner for greasy iron and steel. 


m an outstanding heavy duty hot cleaner and smut remover. 
rN. feley-) @ Economical, cyanide-free and effective in removing the most 
stubborn greases and soils. 


* “the latest non-staining, long-life cleaner for zinc, brass and 
CANNAX other copper alloys. Ideal for zinc base diecastings. 


a highly efficient electrolytic, second stage, cleaner for both 
ferrous and non-ferrous metals. 


KLEENAX a final electrolytic cleaner for brass and copper alloys. 


The above are representative only of the large range that we 
can supply. Let us advise on the choice of cleaner for your 
particular purpose. 


TRADE MARK 


t @ LIL Go BIRMINGHAM 18 Giascow o‘Sonsar 
— Pacers piper ataea it sad TELEPHONE CENtro/ 862! AND ASSOC. CO. IN AUSTRALIA 
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The Metklens 
ferrous and non 
metal cleaning and 
treatment products h | bE T 4 L E \ SS 
designed to : : 
requirements of 
industry. A cop 
Metklens bookl 
details of the varied 
ar plications of this range will 
be sent free on request 


from Laporte. 
£03 Metal cleaning products for industry by... 


WIT») 


a MEM eR 


L 


© eeour 


Laporte Chemicals Ltd., Luton. Telephone: Luton 4390 ‘OF come wn 


83 
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Frits, colouring oxides or vitreous 
enamelling—be it problem or 
straight-forward project—we, at 





Main Enamel are equipped to help. 








All our frits are shop-tested within 


our own organisation; all are prov- 





ed in production and guarantee a 
fine finish. We are specialists in the 
production of dry process enamels 





for bath finishes and can offer a 
fully acid-resisting and alkali 
resisting lead-free enamel of 
exceptionally high workability. 
Name your problem—place your 
problem in our hands. Our Techni 
cal Advisory Service, backed by a 
wealth of specialised knowledge 
and experience, can provide you 
with the right solution. Phone 
EDMONTON 1968... or write: 





MEMCOL is our Trade name 


MAIN ENAMEL MANUFACTURING CO. LTD. 


GOTHIC WORKS, ANGEL ROAD, LONDON N.18 
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DUS 


AND 


Large or small installations designed and 
installed suitable for a wide variety of 


industries 


EXTRACTION 


“. SSAC TORY 
PLANT 





Wet or dry dust extraction and collecting 

systems for metal, plastics or wood- 

working operations. For exhausting 

chemical fumes and moist gases we \ 
specialise in Glass Fibre and PVC fabri- id 
cations which have a high corrosion 


resistance quality 
Unit Dust Collectors applicable to most 


grinding, polishing, cutting, buffing or 
abrasive operations on mild steel, cast or 
malleable irons. non-ferrous metals, 
alloys, plastics, rubber, wood, etc. Three 
types of Units ranging from 200 to 2,400 


c.f.m 


A. E. GRIFFITHS (smethwick) LTD. 


BOOTH STREET, BIRMINGHAM, 21 


Phone: SMEthwick 1571 $ Grams: Grifoven, Smethwick 
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Jaguar's high standards 
of plating quality on all 


body trim are met by two 


Efco-Udylite automatic plating 


plants and one Efco-Udylite 
hoist operated plant. 
A full description of the 


installation is available 
High temperature/ high ratio chromium plating 


on request. is used in these Jaguar plants to give 


greater corrosion protection 


CHOSEN FOR THE FINEST CAR OF ITS CLASS IN THE WORLD 


ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY. Telephone WOKING 5222-7 








SATENE 


GREASEL 











ONf 


FOR USE ON MOPS AND FELT BOBS 


In various grades. 


For producing a wide range of surface finishes 
from satin or matt to a fine ground finish. 


For removing burrs & fraze from diecastings. 


For removing scratches & moulding marks 
from plastics before polishing. 


Ideal for satin finishing of stainless steel. 


SATENBOND 


A specially prepared binder for application to 
the mop or felt bob before applying Satene. 


Ensures maximum adhesion and permits thick 
dressings. 


For further information please ask for leaflet 
No. 1273. 


Range of articles finished with ‘‘ SATENE’”’ 


(CANNING: «—- BIRMINGHAM I8. 222/23. “oan? 


TELEPHONE CENtrel! 862! AND assoc. CO. in AUSTRALIA 
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SPRIFIX RN 2303 


for spray and agitated cleaning 
-little foaming - silicate free- highly effective 





Electro Cleaner 


RN 1012 


for anodic and cathodic operation 

- very efficient - free of cyanides 
- simple to operate” - 

use RN 1012 N for cold cleaning 


Full details and advice from : 
DEINERTeC 0 WY 
—_ 


MANUFACTURERS OF ELECTRO-PLATING MACHINERY AND EQUIPMENT 
BERNHAUSEN Near STUTTGART oe GERMANY a TELEX 07 23399 
presented in Great Britain by: T. G. $. GRAY & Co., 35 Grant Road, Lower Addiscombe Road, Croydon, Surrey. Addis 
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N for Newton — makers of the 
finest plating jigs in the trade 


Quality, design and service guaranteed. 
Competitive prices. Ask for an estimate 
next time you have a jig problem. 


NEWTON PLATING JIGS AND INSULATIONS LTD 
13 STRAFFORD RD., ACTON W3 ACOrn 6157-4025 


Sales Director (Midland frea): D. Bradburn, 29 Morven Road, Sutton 
Coldfield, Warwick Tel. Sutton Coldfield 8149 


(S) 


in ae 


ELECTRO-PLATERS 


A.I.D., A.R.B. & LA. Approv 





ELECTRO-PLATING—Chrome, Copper, 4 NODISING —Chromic and Sulphuric Acid 
Nickel, Cadmium, Silver, Zinc, Bright processes. Decorative Silver Anodising and 
Nickel, Bronze, Tin, etc. Sealing in longest dimensions a speciality. 


STOVE ENAMELLING » CELLULOSING » CHROMATING 
PHOSPHATING * PASSIVATING * LACQUERING 


OUR FACTORY, equipped with a large, modern and 
efficient Plant, can undertake all types of Metal Finishing. 
24-HOUR SERVICE on repetition work. 

FREE collection and delivery. 


ROBERT STUART (LONDON) LTD. 


ASCHAM STREET, KENTISH TOWN, N.W.5 


Tel.: GULliver 6141 (six lines) 
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~GRAUER & WEIL LTD 


SHEERWATER, WOKING, SURREY 
) 
Win 
GW ‘Grams: Pernix, Woking 

est.\ 470 /igo2 


‘Phone: Woking 5681 (3 lines) 


PARIS + BRUSSELS + GENEVA + MILAN + CASTRO URDIALES + BOMBAY 
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Shaping up to process heating problems 


pT. 


WITH (AEI) 


“nn” 


INFRA-RED PROJECTOR UNITS 


With these specially designed projector uni 
you can build an electric infra-red plant to suit 
your processing needs exactly. They incorporate 
tubular sheathed elements and highly efficient 
anodised aluminium reflectors, and can be readily 
erected in banks, portable units or used end to 
end in continuous troughs. They are eminently 


suitable for building into existing machines. 





Units are available ex stock in convenient stan- 

dard lengths of 18in.,24in.and 36in., with ratings 

from 1.5 kW to 4 kW. Other special units includ- Send for 
ing high intensity types are available in sizes AE! LEAFLET NO. 1864-81 


ranginz from 12 in. to a maximum of 1Oft. entitled ‘Build it Yourself’ 


jg } 
. yiving a wide range of examples 
6 ong. s ‘ } 
in. | g of successful applications 


Associated Electrical Industries Ltd. 


Feat 


Z ng Departme 


TRAFFORD PARK MANCHESTER 17 
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NEW 
DIVERSEY faster—more effective cleaning 
METAL MCRAE Ge 
CLEANING PRODUCTS _ lower maintenance costs 
GIVE YOU 


DIVERSEY ALUMINUX for uniform satin etch on all aluminium alloys: keeps equipment scale-free 
DIVERSEY No. 17 a non-silicated, non-caustic soak cleaner for aluminium 


DIVERSEY No. 202 an alkaline product in powder form for the cleaning of aluminium 
Excellent detergent and water-softening properties 


DIVERSEY No. an acid-type cold de-oxidiser in crystalline form. Safe and easy to handle 


DIVERSEY No. the new spray cleaner for ferrous and non-ferrous alloys. Rapid 


thorough penetration. No corrosive action—even on aluminium 


DIVERSEY No. specially to remove oxide from heavily tieat-treated aluminium stock prior t 
spot-welding. Ensures low, uniform surface resistances 
even after long hold-over periods 


DIVERSEY No. a non-etching, heavy-duty alkaline cleaner for all ferrous and non-ferrous alloys 
including aluminium. Often replaces vapour de-greasing 


*Write or telephone for literature giving full information about these products 


DIVEROEYER 


DIVERSEY (U.K.) LTD., Metal Industries Division, 


Sole Distributors DEOSAN LTD., 42-46 Weymouth Street, LONDON W.1. Tel: HUNter 0731 
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FOR 


HIGH 


QUALITY 


\- Ree ged. 


PRODUCTS 


20 MULE TEAM 


Dehybor 


ANHYDROUS BORAX 


Boric acid 


Boron products bearing the 20 mute ream Symbol are 
backed by the technical services of a world-wide 
group of companies whose constant 

research is yielding new and improved boron 
materials to match modern techniques. 


20 MULE TEAM and DEHYBOR are Registered Trade Marks 


BORAX HOUSE 
CARLISLE PLACE 
LONOON Swi 
Tei: ViCtoria 9070 
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SI MONUMENTUM... 


HE finger of scorn which is proverbially pointed at those who are so ill advised 
as to attempt to paint the lily or to gild refined gold, is obviously well deserved. 
Lilies and gold are pre-eminent examples of a minority of objects whose intrinsic 
appearance cannot be improved upon by the arts of man. Such however, is not 
the case with the vast majority of objects and materials in everyday use and from 








earliest days man has sought to embellish the appearance of his surroundings 
and to render them proof against the ravages of wind and weather. 

From this early motivation has grown the whole of the present-day industrial 
finishing complex and very considerable sums are expended annually in developing, 
marketing and applying various forms of finish whereby the appearance and 
service life of a whole host of commodities can be enhanced. 

While the attempt to gild a golden surface can at worst be regarded as a work 
of super errogation it would invoke far sterner criticism if the ultimate performance 
were to prove inferior to the uncoated metal, as well might be the case. Finishing 
in fact is not an end in itself and is only justified if it does impart superior qualities 
of beauty and performance to the surface to which it is applied. 

A finish therefore which fails to give an adequate account of itself, either as a 
stimulant to sales or as a shield against corrosive attack, is doubly to be condemned. 
Its very presence acts as a false assurance that all may be regarded as well, while it 
has added to the cost without adding to the value of the article to which it is applied. 

The notorious difficulty of establishing effective criteria of performance for 
electrodeposited and other coatings and of correlating the process variables with 
the results of accelerated tests and, more important, with service life, acted for 
a long time as a major deterrent to any realistic move towards rendering such 
coatings less vulnerable to the severe criticism to which they had been subjected. 

The action which was devised and printed by the U.K. section of the Inter- 
national Nickel Co. (which will, for years yet to come, still be affectionately referred 
to as Mond Nickel, whatever name may grace its noteheading), is now well known 
throughout the electroplating industry and its many customers where it is com- 
manding increasing attention and respect. ‘The labelling scheme for classifying 
nickel-chromium plate according to thickness of coating in terms of severity of 
service was launched a little under two years ago and attracted immediate attention 
and a gratifying measure of support. 

While many must have had a hand in the promotion of this scheme, its inception 
and successful career to date was indissolubly linked with the name of one man, 
George Sandland, whose sudden death was announced only a few weeks ago. 
Sandy, as he was universally and affectionately called, devoted the whole of his 
unbounded zeal and infectious enthusiasm to the project of engendering quality 
consciousness in all sections of the chromium plating industry, producers and 
consumers alike, and in spite of recurrent ill-health he was pursuing this goal 
relentlessly up to the day of his sudden and untimely death. 


Those who build cathedrals create their own memorials, and although Sandy 
would, with characteristic modesty, have belittled his own contribution, the 
industry will have cause to be grateful for his efforts in the future and will have 
lost something by his passing. 
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TOPICAL COMMENT 





FROM THE MAIN 





Talking Points 











by * PLATELAYER ” 


D SIDE 
METAL 
G 


LINES AN 
LINES OF 
FINI 





MONEY ISN’T EVERYTHING 


HERE are a number of hoary legends in the 

plating trade, fostered in the main by what 
used to be called “‘ vested interests ” before it was 
discovered that all interests were vested. One of 
the classics, which was repeated again editorially 
last month in a contemporary as though it were 
an established fact, is that the principal cause of 
poor plating quality is the parsimoniousness of 
manufacturers who will not pay the plater a 
sufficiently high price to enable him to do a good 
job. The motor industry is supposed to be the 
main culprit, grinding down prices until the plater 
is faced with ruin unless he is prepared to sacrifice 
quality to price. 

Now, most manufacturers of repute purchase 
plating and almost everything else they use to a 
specification. Having laid down their require- 
ments, their buyers try to strike the best bargain 
they can ; it is, in fact, their job to do so. Like- 
wise, the plater strives to sell a product which is 
equal to, but not necessarily better than his cus- 
tomer’s demands. The trade is a highly competitive 
one, and a manufacturer who continues to accept 
an unsatisfactory product from a supplier has only 
himself to blame. There is no reason to believe 
that giving this kind of supplier more money will 
get him a better quality job. If a manufacturer is 
to be blamed for poor quality, it is because his 
specifications, or acceptance standards, are too low 
— not because he is not paying enough money. 


OCCUPATIONAL WHIMSIES 


ONTINUING our pursuit of the exotically 

named technical appointments which some 
companies are currently making, we have been 
intrigued by three more which have recently been 
advertised. 

A “Piping Squad Leader” is required by an 
oil company and not by a Scottish regiment, while 
a “Conversion Investigation Officer’s” job is 
apparently concerned with plastic film fabrication, 
rather than with the activities of Scotland Yard. 

However, the vacancy which should really pull 
in the replies is for a “ Glass Minded Engineer.” 
Presumably the candidate will possess clarity of 
thought and be transparently honest. On the 
other hand, the fact that others might be able to 
see through an engineer of this description and 
read his thoughts could be a positive disadvantage. 


What I should like to know is who dreams up 
some of these extraordinary titles, and what do 
they call themselves ? Titular Chiefs, perhaps. 


It would be interesting to know how the poor 
fellows saddled with them during their careers 
feel about their odd titles. 


STORMY WEATHER AHEAD 


HERE is evidence that the motor industry 

is likely to show increasing interest in the 
amphibious vehicle. In the military field, Alvis 
have their Stalwart amphibious truck already, and 
others will undoubtedly follow. It does not 
seem that it will be long before we see a car which 
can be driven from London to Paris under its own 
power, a development which may well put a large 
question mark against the future of both the 
Channel Tunnel and the Car Ferry at the same 
time. 


Metal finishers could do worse than give some 
thought to the not inconsiderable problem of 
finishing such a vehicle. The effects on the paint 
and plating on a motor car after immersion in the 
English Channel are going to be even more 
disastrous than those of exposure to the severities 
of the English summer — and we all know that 
these are bad enough. 


MONEY NO OBJECT 
= HE financial inability of the industry to 
pay increased wages cannot be accepted as 
a reason for refusing a justifiable claim.” 
W. H. Rathbone. (Chairman N.U.R.). 
“ Financial inability ”’, 
Can’t stand in the way. 
Don’t be funny, 
Find the money, 
Let’s have no delay. 
** Financial instability ”’, 
Nothing in the tll. 
Let’s not worry, 
Why the flurry ? 
Just send in the bill. 
** Financial imbecility ”’, 
Did I hear you say ? 
Make a splash, 
Spend the cash ; 
Someone’s sure to pay ! 
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Some Aspects of 


ELECTROLU MINESCENT 
ENAMELS 


By P. W. RANBY, M.Sc., Ph.D., F.R.1.C.* 


(A paper presented at the Annual Conference of the Institute of Vitreous Enamellers 


HERE has always been a certain fascination 

about luminescent phenomena some of which 
may be due to an instinctive feeling that the 
emission of light is associated with heat, whereas 
in luminescence, light is emitted without temper- 
ature radiation. Within the general classification 
of “luminescence” are many types of different 
phenomena, and biological forms—bioluminescence 
—must have been seen by earliest man, as for 
example with glow worms. The glow of phos- 
phorus—a chemi-luminescent phenomenon—in- 
trigued the alchemists‘ and so did the glow from 
the Bologna Stone’). The latter was prepared 
by heating the mineral Heavy Spar and when 
cold it glowed an orange-red colour in the dark 
after a short exposure to sunlight. Today this is 
more correctly termed photoluminescence because 
the exciting agency which causes the emission of 
light is electromagnetic radiation, and photo- 
luminescence is now the most exploited of all 
luminescent phenomena because it is this property 
which is used in the fluorescent lamp. Perhaps 
next in importance is cathodo-luminescence, that 
is, the excitation of certain inorganic compounds 
by cathode rays—the property that makes possible 
the television screen. Although there are several 
other means by which suitable luminescent systems 
can be excited, the most recently established is 
electroluminescence. 

In its broadest sense electroluminescence can 
be defined as the adiabatic emission of light by 
certain substances when placed in an electric field 
and it was first demonstrated under the somewhat 
confusing name of electro-photo-luminescence by 
Destriau‘*) in 1936. The property can be shown 
by applying an alternating field to a thin layer of 
an electro-luminescent material sandwiched be- 
tween flat electrodes one of which is transparent 
to light. In the parlance of the electrical engineer 
such a device is a luminous capacitor. 

The development of this laboratory phenomenon 
into a usable light source required an optically 
transparent and yet electrically conducting material 


*Thorn Electrical Industries Ltd 


for at least one of the electrodes. Fortunately 
electrically conducting glass‘) was available by 
1946 and by its use a few years later Payne ef al.‘° 
were able to show the technical possibilities of 
this new light source. Since then the electrical 
industries in their search for improved lighting 
systems have applied an ever increasing effort to 
a study of electroluminescence™?, 


Electroluminescent Materials 

Materials which show the property of electro- 
luminescence are called phosphors and although 
a number of chemically very different substances 
such as silicon carbide boron nitride“ and 
gallium phosphide’ can be prepared in forms 
which show the property, only the zinc sulphide 
phosphors are of any immediate importance. 
These can be obtained in forms which emit blue, 
green, or yellow. They are prepared by heating 
a mixture of very pure precipitated zinc sulphide 
with copper compounds and suitable halide fluxes 
to temperatures of the order of 1000°C. in a non- 
oxidizing atmosphere. When the product is cool 
it is very carefully washed, and the final product 
is a soft buff-coloured powder. The electrolumin- 
escent properties depend upon the proportions of 
copper and halide ions incorporated in the zinc- 
sulphide matrix”) ; phosphors which emit in the 
green contain slightly more copper and appreciably 
more halide ions than those which emit in the 
blue under similar conditions of excitation. If 
about 1 per cent of manganese as a suitable com- 
pound is present in the mixture during the phos- 
phor preparation, a yellow  electroluminescent 
material results. The incorporation of small 
amounts of other elements during the preparation 
of these phosphors is sometimes beneficial‘). 
The concentrations of copper used in the prepar- 
ation of these sulphides are several times greater 
than in zinc sulphides prepared for optimum 
excitation by ultra-violet or cathode rays. 

As in the preparation of inorganic phosphors 
for other applications, extremely pure starting 
materials are necessary and great care is taken to 
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prevent contamination by traces of impurities 
such as iron and other heavy metals. Similarly, 
careful control of the heating process is essential 
in order to obtain the brightest phosphors because 
the luminescent properties are intimately associated 
with both the crystal structure and the particle size. 
Electroluminescent materials emitting in the red 
are not of comparable brightness, under the same 
conditions of excitation, as the conventional blue, 
green, and yellow phosphors. A recently de- 
veloped red-emitting zinc-cadmium-sulphide phos- 
phor‘'*) shows some promise, but it is by no means 
certain that even after extensive research the 
brightness of the material will be acceptable. 


Types of Electroluminescent Lamps 

For convenience, electroluminescent lamps can 
be divided into two main groups depending on 
their mode of construction and loosely called 
“organic” and “inorganic.” The former employ 
an organic layer in which the zinc-sulphide phosphor 
is embedded while in the latter the same phosphor 
is held in a layer of vitreous enamel between the 
two electrodes. Both these groups can be further 
sub-divided; the organic constructions being sub- 
divided into those in which the transparent elec- 
trode is a piece of electrically-conducting glass— 
the “organic on glass” type—and those in which 
this glass is replaced by a transparent conducting 
plastic—the “plastic lamp.” The “inorganic” 
construction can be subdivided into those employ- 
ing a metal base plate to which the vitreous-enamel 
layer adheres and those in which the phosphor is 
embedded in a vitreous-enamel layer applied to 
transparent conducting glass. Each of these four 
types of construction has its own particular merits 
under certain conditions, but it is the vitreous- 
enamelled forms and especially those fabricated 
on a metal base which it is intended to deal with 
in the present paper. These enamelled types are 
normally called “‘ceramic”’ electroluminescent lamps, 
a terminology which although probably confusing 
to both the enamellist and ceramist, is now widely 
accepted in the lighting industry. 


Preparation of “Ceramic” Electroluminescent 
Lamps 


A diagrammatic representation of the coatings 
involved in the preparation of a “‘ceramic” electro- 
luminescent lamp is shown in Fig. 1. After 
careful cleaning and surface preparation, a thin 
sheet of enamelling iron is coated with a layer of 
an enamel frit which is then fused to the plate. 
The function of this is threefold ; it must form a 
perfectly adherent layer to the iron plate and act 
as the grip coat for succeeding layers, it must 
have a high dielectric constant but a low electrical 
conductivity, and it must be white and so act as 


A-Metal plate, B-Ground-coat enamel, C-Phos- 
phor in enamel layer, D-Transparent conducting 
film, E-Transparent enamel overglaze. 


a light reflector. This layer is only a few thous- 
andths of an inch thick and must be uniform over 
the plate because any irregularities in thickness 
can cause differences in field strength and this in 
turn causes local irregularities in the uniformity 
of the light emitted from the finished lamp. 
The phosphor layer—about half as thick as the 
ground coat—is now applied to the coated plate. 
This layer consists of the finely divided phosphor 
particles and another frit such that after heating 
it forms a perfectly adherent layer to the ground- 
coat. The properties of this frit are somewhat 
different from those of the ground coat. For 
example, the fusion point should be lower so that 
during the firing of this coat, there will be no 
appreciable tendency for the ground coat to soften 
and alter the uniformity of the original coating. 
Even more important, the phosphor-bearing frit 
must be free from any harmful impurities which 
might affect the phosphor characteristics. In 
addition, this frit must be non-conducting and 
transparent after firing. As with the ground coat, 
this phosphor-enamel layer must be uniform in 
thickness, otherwise irregularities appear in the 
finished lamp as areas of different surface brightness. 
The upper surface of this layer is made electrically 
conducting by spraying the hot plate with a solution 
of tin salt in much the same way as a lustre finish 
is produced in conventional enamelling processes. 
This conducting film should have an electrical 
resistance of not more than a few thousand ohms 
per square in. and at the same time it should be as 
optically transparent as possible although a certain 
degree of irridescence is usual. A narrow region 
of this conducting film is removed from around all 
the edges of the plate by an etching or sandblasting 
treatment, in order to insulate this film from the 
metal base; at this stage the plate will show electro- 
luminescence if an electric field is applied. 
Finally the plate is coated with another vitreous 
enamel which forms a clear protective glaze. This 
overglaze is fused at a lower temperature than that 
used for any of the preceding treatments and must 
adhere uniformly without affecting the conducting 
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jomparison of the construction of ceramic electro- 
luminescent lamps on (a) metal and (b) glass. 


film. It must have highly insulating properties 
so that at least the front surface of the lamp is 
electrically safe, and its application must not 
materially reduce the electroluminescent brightness. 

A small area of the conducting film is not over- 
glazed and this is used for making one of the 
electrical contacts. Because this contact has to 
be made to the front surface of the lamp, it is 
usually made at an edge where it is not obvious 
or can be hidden by a frame or surround, otherwise 
some method of camouflage would be necessary. 
Electrical contact to the back of the lamp is usually 
made simply by soldering. 

The “ceramic” electroluminescent lamp can be 
made in a great variety of planar shapes including 
circular and angular forms. Curved surfaces are 
difficult to process because of the need to retain 
uniformity in thickness of each of the component 
layers but needle-shaped objects, such as instrument 
pointers, can be made. The maximum size of a 
“ceramic” electroluminescent lamp is of course 
decided by the equipment available. By reversing 
the order of application of the enamel layers 
“ceramic”’ electroluminescent lamps can be fabri- 
cated on a transparent electrically conducting glass 
plate. A comparison of this type of construction 
with the more conventional metal-based plate is 
shown in Fig. 2. 


General Characteristics of “Ceramic” Elec- 
troluminescent Lamps 

The brightness of an electroluminescent light 
source is dependent on both the applied voltage 
and frequency. With “ceramic” lamps at a given 
voltage, the brightness increases with rising fre- 
quency up to several thousand cycles per second 
before decreasing due to electrical losses which 
occur in the plate at high frequencies. The effects 
of both applied voltage and frequency on the light 
output is shown in the curves of Fig. 3. The 
frequency for maximum light emission is practically 
the same for lamps using either the green, blue or 
yellow phosphor but the colour of the emission 
depends to some extent on the frequency at a 
given voltage. For example, green lamps usually 
show a shift in emission towards the blue at high 
frequencies. The spectral energy distribution 
curves for “ceramic” lamps operating at two 


different frequencies are shown in Fig. 4. Al- 
though the only phosphors which have sufficient 
brightness for commercial applications are blue, 
green, and yellow, intermediate colours including 
a near-white, result from mixtures of these three 
and pinkish-red colours can be obtained by using 
the cascade excitation of a suitable organic fluor- 
escent paint applied to an electroluminescent plate. 

The light output from these lamps increases 
during the early hours of operation afid then 
slowly decreases in intensity over many thousands 
of hours. It is interesting that this is also a 
characteristic of fluorescent enamels excited by 
radioactive sources''®), Electrical characteristics 
depend to a large extent on the nature and thickness 
of the layers of enamel used in the construction 
and typical values for a green “ceramic” panel 
are given in Table I. 


Table I 


Characteristics of Typical ‘“‘Ceramic”’ 
Operating on Mains Supplies 


Electroluminescent 
240 V, 50 c.p.s 


lamps 





Colour Green 
Brightness in foot lamberts* 
Current in mA per sq. inch 


Power factor (Cos § 0.05 to 0.2 











*1 foot lambert m candelas per square foot 


There are a number of features of electrolumin- 
escent lamps which present special problems with 
respect to enamelling and these will be dealt with 
before considering the possible uses of these new 
light sources. 


Metal Base Plate 

The earliest types or lamp were fabricated on 
copper or copper-plated steel but unplated 
enamelling-grade iron sheet is now used. British 
“ceramic” electroluminescent lamps are usually 
made on 24-gauge sheet; thicker material naturally 
helps to reduce any warping in the final lamp 
caused by the multiple heating processes involved. 
However the advantages of the thinner material in 
reduced weight, and thickness, and greater flexi- 
bility are attractive. In fact, experimental lamps, 
fabricated on only 27-gauge material have a very 
high degree of flexibility which may be of con- 
siderable advantage in certain applications. The 
surface of the metal is prepared by pickling or sand 
blasting and is wiped free from dust before use. 

The advantages of using aluminium instead of 
steel for the base would be considerable for electro- 
luminescent lamps intended for use in aircraft, 
and in certain instruments where weight or mag- 
netic effects have to be considered. Unfortunately, 
the difficulties in fabricating in aluminium have not 
all been sufficiently overcome to make complete 
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(left) The effect of applied volt- 
age and frequency on light output. 








(below) Spectral energy distrib- 
ution curves for ceramic lamps 
operating at two different fre- 
quencies. 
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electroluminescent lamps of this type available 
although much progress has been made in this 
direction. 


Coating of “Ceramic” Electroluminescent 


Plates 

Thin and uniform layers of powder have to be 
applied to the plate during the preparation and 
depending on which layer is involved thicknesses 
of the order of only 0.001 or 0.002 inches with a 
variation of less than 25 per cent of the fused 
enamel are required. Slip coating has not proved 
adequate for this accuracy and coating techniques 
such as spraying, silk screening, dipping, electro- 
static coating, and settling have all been investi- 
gated. Most satisfactory of these techniques are 
spraying and silk screening; the latter suffers 
however from the defect that a small residue of 
carbon from the organic silk-screening medium 
may remain within the layer after fusion. Although 
this may be insufficient to discolour the enamel 
it can be enough to give a lower electrical resistance 
to the finished lamp than that which can be obtained 
when the coatings are applied in inorganic media. 
Settling processes are used in the cathode-ray-tube 
industry for uniformly depositing thin layers of 
sulphide phosphors to make the telvision screen; 
the phosphors are dispersed in an aqueous suspen- 
sion from which the powders gradually settle. 
This technique can be used for applying the ground 
coat of “‘ceramic” electroluminescent plates, but 


RELATIVE ENERGY IN UNIT WAVELENGTH INTERVALS 


WAVELENGTH 


separation of the phosphor from the enamel frit 
can occur when this method is used for applying 
the second coating. The most generally satis- 
factory method of applying the various coatings 
is by spraying, using an aqueous suspension of the 
very finely divided powder. Automatic spray 
guns are necessary in order to get the required 
uniformity. 





august, 1961 


metal finishing journal 





Table Il 


Composition of Ground-Coat Enamel 





Molar percentages of components in 





Components 


Enamel A'"*' Enamel B***’ 





ZnO 
Li,O 
K,O 
CaO 

BaO 

B,O, 
Si0, 
TiO, 


29 


wr | isp 
Seluliau 


| 











Composition of Ground-Coat Enamel 


The composition of the ground-coat enamel 
plays an important part in the ultimate brightness 
of an electroluminescent lamp. For example, 
enamel compositions such as A of Table II were 
originally used) and satisfied the conditions that 
a relatively white coat could be obtained without 
a cobalt grip coat, the frit could be prepared with 
sufficient purity that it contained no easily reducible 
elements or impurities which might subsequently 
react with the sulphide phosphor, and the en- 
amelled layer had a high electrical resistance and 
a dielectric constant of about 5. By changing to 
a composition such as B of Table II layers can be 
obtained having these properties but with a greatly 
increased dielectric constant’, For example, it 
is claimed that enamelled layers with dielectric 
constants of the order of 2500 can be obtained 
when this is applied to an iron plate. Such a 
high value is due, at least in part, to the formation 
of zinc and barium titanates during the initial 
preparation of the enamel. This preparation is 
carried out by melting the components together at 
about 1300°C. and then quickly fritting the melt; 


slow cooling of the melt tends to give products of 


lower dielectric constant. The high dielectric 
constant of the layer is also partly due to a certain 
amount of reduction of Ti** ions by the iron surface 
during the enamelling process, and as a result 
such a ground coat although still white, has a 
rather bluer tinge than a single coat of a formulation 
such as A. The importance of the part played 
by the actual iron surface to which the enamelled 
layer is applied is illustrated by the fact that these 
high dielectric constants are not obtained when 
an enamel such as B is applied directly to a glass 
surface; in such cases it is necessary to add a small 
amount of iron during the preparation of the 
enamel to develop the dielectric constant. 


Correct processing of the ground coat is most 
important because these firing conditions which 
tend to develop a high dielectric constant also 
tended to reduce the electrical resistance of the 
finished lamp, so that the ultimate brightness is 
decided by a compromise between these factors. 


Composition of Phosphor-Coat Enamel 


The main requirement of the phosphor-bearing 
enamel layer is that it should not affect the lumin- 
escent properties of the phosphor during the 
fusing process. Phosphorescent zinc sulphides 
applied in vitreous-enamelled layers were used for 
luminous emergency signs during the last war 
and the problems involved in preventing oxidation 
of the phosphor and exclusion of harmful impurities 
to which zinc sulphide phosphors are very prone 
during enamelling processes are well known ®. 
The composition of typical enamels which are 
suitable for the phosphor-bearing coat are given 
in Table III. 


Table Ill 


Composition of Phosphor-Coat Enamels 





Molar percentages of components in 


Components — 
Enamel C* Enamel C‘'** 








Li,O 10 i4 
Na,O 5 one 
CaO 10 

ZnO 25 

B,O, 20 

Si0 











Enamels of this type are not highly resistant 
to chemical attack, but as they are used as the 
media for luminescent coatings and not as decor- 
ative or protective coatings, resistance to attack is 
not of great significance. On the other hand it 
is important that pure materials are used in the 
preparation of this enamel and it must be free 
from all traces of lead and antimony because these 
would cause darkening of the phosphor-enamel 
layer and consequently loss of brightness. It is 
fortunate that the electroluminescent material is 
stable to a much higher temperature when under- 
going fusion into the enamel than when heated 
with free exposure to air. The proportion of 
phosphor is usually about 10-20 per cent by weight 
of the enamel and because the phosphor will not 
withstand harsh grinding it is necessary to mill the 
enamel frit to a very fine powder and then blend 
with the phosphor without further grinding. For 
this reason the particle size of the phosphor is 
kept as small as possible by careful control in the 
initial preparation, and is usually of the order of 
0-02 mm. in diameter. 

After the application of this phosphor layer 
and while the fused surface is still hot, it is sprayed 
with a solution of a tin salt such as stannic chloride 
in aqueous alcohol in order to form the electrically- 
conducting but transparent film over the surface. 


Overglaze Enamel 
The purpose of the final overglaze is merely to 
protect the lamp and to insulate the front electrode. 
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Any clear glaze enamel which can be applied at a 
lower temperature than that used for the preceding 
coats is suitable, provided it is both free from 
impurities which might effect the phosphor and 
has a reasonably high electrical resistance. If 
necessary, a further white or tinted overglaze may 
be added to give an improved appearance to the 
surface of the plate in daytime but such an additional 
overglaze will reduce the electroluminescent bright- 
ness by absorption. 


Uses of “Ceramic” Electroluminescent Lamps 


Electroluminescent lamps are not a substitute 
for conventional forms of lighting such as filament 
and discharge lamps but provide a means of illumin- 
ating a surface at a low uniform brightness in 
circumstances where the spatial requirements of 
the lighting system must be kept to a minimum. 
In addition, the long life and robust nature make 
them eminently suitable for situations where little 
Or no maintenance is necessary as for example in 
illuminated electric-clock faces, electric light switch 
surrounds, self-luminous instrument dials and so 
on. In such applications the power consumption 
is negligible and the thin planar nature of the light 
source does not involve any outward changes in 
the shape of the article. These lamps operate 
instantly upon application of the electrical supply 
and may be easily and smoothly dimmed to ex- 
tinction simply by varying the applied voltage. 

Among the many other applications which are 
either in the production or prototype stages, are 
self-illuminated telephone dials, map readers, radio 
tuning scales, digital indicators, exit signs, markers 
for stair risers, safe-lights, reflex printing aids and 
so on. An interesting development is for lighting 
the instruments and controls of motor vehicles; 
this is made possible by using a transistor to provide 
an alternating supply. A relatively cheap and 
reliable transistor power pack will operate from a 
6-or 12-volt battery and give an output of about 
200 cycles at 200 volts sufficient to illuminate all 
the usual instruments and controls such as the 
heater and radio on a motor-car dashboard. The 
usual instrument markings are applied either by 
silk screening directly on to the plate or as an 
overlay, and are visible in the normal manner 
during daylight but only the figures or marking 
emit light during darkness. Instrument pointers 
can be either self-electroluminescent or silhouetted 
by a luminous background. The lighting of car 
dashboards by this method is already available in 
the U.S.A. and is being actively evaluated in Europe. 

All these applications, although involving potenti- 
ally very large numbers of lamps, are for relatively 
small sized electroluminescent panels and there is 
an increasing field for much larger lamps. For 
example, electroluminescent road signs are already 
operating in America and although red is at present 


lacking from the existing colours, road signs of 
the blue and white variety for the new British 
motorways are now a possible development. 
Similarly, as the brightness of the panels is improved 
by an ever better understanding of the processes 
involved, so it becomes increasingly likely that 
there will be a demand for large decorative panels 
for architectural features and even buildings clad 
with exterior panels which are luminous at night 
become feasible. 


Conclusion 


General room lighting is naturally the ultimate 
goal of the electroluminescence worker and a few 
years ago this ambition seemed remote indeed, but 
the recent increases in brightness of “ceramic” 
plates begin to alter the situation. For example in 
general terms at the present brightness and efficiency 
levels obtainable in the laboratory, it would require 
100 square feet of panel operating from only mains 
supplies to equal one 60 watt bulb for interior 
lighting purposes. Obviously there is still a long 
way to go, but at the same time it is worth re- 
membering that the present brightness is already 
ten times greater than that attainable only five or 
six years ago. Much of this progress is due to a 
growing understanding of each others problems by 
the phosphor chemist and the enamellist and as 
this increases, it is not unreasonable to expect that 
even greater advances will be made. 
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DISCUSSION 


Mr. S. E. A. RyDER asked if there was emission 
apart from that in the visible part of the spectrum, 
and if the current used was at the ordinary 50 
cycles or at a higher frequency ? 

Dr. P. W. RAnsy stated that there was no harmful 
radiation and that the amount of emission in the 
ultra violet was very little. He added that there 
was practically no emission in the deep red from 
the conventional phosphors. The supply used 
for the demonstrations was the ordinary 50-cycle 
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mains and this gave a brightness of 3 to 4 foot- 
Lamberts at 240 volts without the use of a trans- 
former. 

Mr. A. W. Murpocu asked if any steps had 
been taken to avoid bubble structure in the enamel, 
and would it have any effect on the luminescence ? 

Dr. RAnpy said that a bubble would form a point 
of weakness in the layers and that a black blemish 
would develop. In an attempt to avoid this it was 
necessary to mill the frits to a degree which he did 
not think was usual in the enamelling industries. 

Mr. Stokes asked if the speaker could give some 
information as to how the physical and chemical 
properties of the zinc sulphide phosphors differed 
from those of an analytical grade of zinc sulphide 
which is extremely finely ground and contains 
copper compounds. 

Dr. RANBY explained that the zinc sulphide 
had to be free from other metals and was of a 
higher degree of purity than normal, and that this 
material was often referred to as “ luminescent 
grade.” It approached what is mis-called “ elec- 
tronically free,” that is, free from all traces of 
elements which can be traced by electronic methods. 
In particular the amounts of chloride ions had to 
be very carefully controlled. 

Mr. Stokes asked if there were any essential 
physical differences. 

Dr. RANBY replied that the crystal structure 
was an important difference. It was possible to 
prepare luminescent zinc sulphide at a fairly lower 
temperature but its electroluminescent properties 
were not developed to the extent required. 

Mr. RYDER wondered if the crystal structure was 
distorted by the presence of the foreign element ? 

Dr. RANBY agreed that there were various 
factors which affected the structure and produced 
the necessary crystal defects 

Dr. B. K. NIKLEWSKI enquired what in fact 
were the difficulties in the preparation of the large 
surfaces, and were they on the enamelling side or 
somewhere else ? 

Dr. RANBY said that at present they did not 
have equipment suitable to make larger sizes as 
there must first be an economic return on the 
smaller applications. He added that the large 
furnaces of the enamelling industry are not the 
only requirement for producing the uniformity 
of surface. 

Mr. L. V. Cur.ey asked how 100, 12in. square 
panels could be assembled into one large com- 
position. He inquired if edge-to-edge contact 
was necessary or should the panels be fitted into 
a metal grid to say }in rods or a network of 200 
electric cables. 

Dr. RANBY thought that the panels would have 
to be individually wired at this stage unless a 
large metal grid was used, but large sheets would 
reduce the number of contacts. 


Mr. H. Hayes returned to the subject of zinc 
sulphide and asked if any other chemical could 
be used. 

Dr. RANBY mentioned that very extensive 
research was going on throughout the World and 
that the effect of many elements had been tried, 
for example the addition of lithium does not give 
red as in chemical “ flame tests ”’ but increases the 
crystal size and it was not easy to predict what 
effect new elements will produce in a zinc sulphide 
matrix. 

Mr. J. M. SCHOFIELD said that 100 square feet 
of electroluminescent surface would give about 
the same amount of light as a 60-watt lamp but 
he thought that 3 amp. current would be required. 

Dr. RANBY replied that this was so but the 
power factor was low — of the order of 0.05 to 
0.2, so that it was necessary to multiply apparent 
watts by 0.1 or 0.2. The current consumption 
is reduced then to the same as that of a 65- to 
70-watt incandescent bulb. 

Mr. K. J. PHipps asked what were the tolerances 
of spraying, and how the price compared with 
ordinary products ? 

Dr. RANBY stated that the tolerance was less 
than half a thousand of an inch and consequently 
the degree of spraying has to be carefully controlled. 

On the second question he thought that the 
price depended on the size of the order. For 
example if 10,000 similar articles were required 
it was possible to lay down jigs etc. and so reduce 
the price to pence instead of shillings by mech- 
anisation, but for individual plates the price is 
high because of the hand work involved. 

Mr. C. J. BAINES, JNR. asked whether a whole 
ceiling in a room of the size of the lecture room 
could be illuminated in this way. 

Dr. RANBY thought it would be possible within 
say five years, and added that architectural panels 
might soon be produced for buildings which would 
have certain advantages. For instance the flood- 
lighting of skyscraper buildings at night was 
difficult, but electroluminescent panels might 
eventually be used. 

Mr. RyDeER said that electric furnaces must 
have been used for firing, and asked if gas-or oil- 
fired furnaces could be used without the products 
of combustion spoiling things. 

Dr. RANBY answered that they would upset the 
phosphor and that electric furnaces gave most 
success. 

Mr. STOKES queried the temperature of 600°C. 
for the final coat. 

Dr. RANBY confirmed that it had to be as low 
as that figure. He also thanked the various 
manufacturers of enamel frits for their patience in 
developing the special compositions which had 
been used for the various applications. 
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The Effect of Speed 

on the Thickness of the 
Coating Produced during 
Metallizing in Liquid Metals* 


By A. HRBEK+ 








ROM the operation of metallizing lines for 

wire, sheet and strip and from the metallizing 
of sundry components, the effect of the rate of 
movement in the metal of the article being metallized 
on the thickness of the metal coating deposited on 
it is very well known. It was soon appreciated 
that at higher rates of metallizing thicker coatings 
are formed. Since for certain purposes thicker 
coatings are to a large extent uneconomic, ways were 
sought to reduce the thickness of the coating at 
higher rates, and thereby at higher output. During 
the tinning of sheets this has led to the introduction 
of wiper rolls, which in recent times have proved 
satisfactory on continuous galvanising lines ; for 
the galvanizing and tinning of wire the introduction 
of asbestos or metal wiper or collars has been a 
feature. 

Even though, therefore, the effect of the rate of 
movement on the thickness of the coating is very 
important and entirely decisive for certain plant 
(considering only equipment for tinning sheet or 
strip in liquid tin), this problem has not hitherto 
been properly handled on the theoretical side and 
has not been verified in practice. The only 
work, which has merely touched on the very 
fringe of the problem, is the article of Chalmers, 
in which the effect of the thickness of the coating 
of tinned sheet on the rate at which the tin runs off 
was investigated. The other papers‘-') in the 
literature were concerned only with non-metallic 
materials, e.g. water, oil, and gelatines with appreci- 
ably different physical and chemical properties. 


Theoretical Derivation 
As a first approximation the effect of the rate of 
movement of a strip emerging at right-angles to 
the meniscus of the molten metal on the thickness 
of the coating can be considered subject to the 
following simplifying conditions : 
1. The surface of the strip is ideally smooth 
and without intermediate layers ; 
2. The liquid metal and the strip are physically 
and chemically homogeneous entities ; 
* Translated from Hutnické Listy, 1960, XV, No. 5, pp 


+ The author is at the State Research Institute for the Protection of 
Materials, Prague 
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The surface forces play no part at all ; 

Crystallization does not affect the process ; 

The process has a steady-state nature ; 

The process is governed only by physical 
laws ; 

7. The liquid metal has the nature of a New- 
tonian fluid. 

On the emergence of the strip from the liquid 
metal at a rate W the steady state created is marked 
by the fact that the velocity of the particles of 
liquid metal and its quantity to be found on the 
strip are constant and independent of the time 
factor. The quantity of metal which passes 
through any given cross-section in unit time is 
(Fig. 1): 

h 


Q 


Oo 
Fig. 1 (below left).—Diagram for the derivation of the 
effect of the rate of movement on the thickness of 
the coating, where h is the thickness of the coating 
in general, hp ts the final thickness of the coating, 
v is the velocity of the particles of liquid metal, 
and W 1s the rate of movement of the article being 
metallized. 

below, right).—Curve of the velocity of the particles 
of liquid metal in the coating in relation to the second, 
selected, limiting condition. For x h, (1) 2 W, 
a) @. 0, dv dx 0. 
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in which Q denotes the quantity of metal which 
has passed through any given cross-section in unit 
time ; 


v is the absolute velocity of the particles of 


liquid metal ; 

h is the thickness of the coating in the cross- 
section under consideration ; and 

x is the distance from the surface of the strip. 


From the condition of the steady state nature of 


the process it follows that 
Q constant (2 
If the thickness of the solidified coating is 
designated by h,, from the condition of continuity 
it is true that 
Q=-W-h 3 


Q 
Ww 


From the analysis presented it is evident that 


whence 


hp 


the thickness of the coating, at a constant rate of 


movement, W, is a function only of Q, and there- 
fore that all the influences acting on the thickness 
of the coating must be expressed in the value of Q. 

By dividing the coating into a series of ele- 


mentary layers lying parallel with the surface of 


the strip, whose thickness is 5x, then the following 
forces act on a unit area of an elementary layer : 

1. The weight of a layer is 

dG = D.g.- 4x 5 

where D denotes the density, and 

g is the acceleration due to gravity ; 
which operates in a downward direction. 

2. The difference in the three resistances on 
both sides of an elementary layer is 


: dv dv d’v 
- we aa (E i ) 


d’v | 
h . Ox 
dx? 


which acts in the opposite direction. 


dF 


In a steady state process at a constant rate of 


movement these two forces are equal 
dG — dF 7 
By inserting the corresponding values 
d2v 7 
f 8x 
dx? 
a differential equation is obtained expressing the 
relationship between the absolute velocity of the 
particles of the liquid metal and the distance from 
the strip 


dv D-g 
dx? n 


The general solution of this equation is 


D.g- 4x 8) 


(9) 


2: Ax + B 


e 2 


where A and B are integration constants. For 
their determination the following limiting conditions 
are used : 
1. For 
; 0 
"= 7 
whence it follows that 
B=W 
2. The second limiting condition cannot be 
determined merely by one solution : 
For x h 
v can acquire all values from 0 to W. 
can be expressed by the condition 
x h 


This fact 


V k- W 


in which Kk can acquire all values from 0 to 1. 


Then 


in which 


By insertion into equation (10 
equation : 


we obtain the 


_ x? W a " 
Us p K-Dx-UsZ* W 1] 


which, by integration in accordance with equation 
1), acquires the form 


Wh 
Q k+1 th’ 12 


? 


The maximum value of Q is at 


2W 
A / U k 


¥ 


Dmex 


l 
Qmax 3 W k 


Then in accordance with equation (4 


[™ 
~ (k 
J 1 


W _ W 
Is 0.47 Js 
Ww 
t im 6 


From analysis of specimens it is evident that 
the thickness of the coating is directly proportional 
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to the square root of the rate of movement of all 
values entering into consideration for the second 
limiting condition. From specimens the effect of 
other factors on the thickness of the coating is also 
evident. At a higher viscosity of the liquid metal 
thicker coatings will be formed and vice versa. 
It is therefore possible to regulate the thickness 
of the coating within certain limits through a 
change in the viscosity of the bath, either by 
heating to a higher temperature, when the viscosity 
falls, or by suitable alloying or care in the main- 
tenance of cleanliness of the bath. The relation- 
ship to the density shows that for light metals, 
aluminium for instance, under similar conditions 
one may expect thicker coatings. The effect of 
temperature on the density may be neglected as a 
first approximation. 

Let us now carry out a comparison of theoretical 
values derived during a first approximation with 
practical results from metallizing in liquid metals. 
For comparative calculation use was made of the 
following approximate values of the kinematic 
viscosity, valid for industrial metals *~*°), 

0.23 cS 0.65 cS 


fsn(s00 c) fai 700° c) 


0.25 cS 0.39 cS 


fren 350° c) foniese c) 


By insertion into equations 
obtain 


15) and (16), we 


hysn = (0.47 — 1.33) - 1.53 - 10° 1 W cmi- 


hypp == (0.47 — 1.33) - 1.60 - 10° 1 W cmi. 


pal (0.47 — 1.33) - 2.58 - 10-* 1 W cmi-s 


Hozn (0.47 1.33) - 1.97 - 10-* \ W cmi.s 


For W = 5 cm. per sec. = 3 m. per min. 


psn 16.1 — 45.5 microns 


Dopp 16.8 ag 47.5 microns 


Dpal 27.0 — 76.5 microns 


hozn 20.8 — 58.5 microns 


These values agree in order and number with 
values in practice. 
Determination of the Numerical Factor 
For accurate determination of the numerical 
factor we carry out the second approximation 
characterized in the second limiting condition. 
For x =h 
dv 
dx 


from which we calculate the value of the integra- 
tion constant. 
A’=—U.h 


By insertion of the integration constant into 
equation (10) an equation for the value of the 
absolute velocity of the particles of metal in re- 
lation to the distance from the surface of the strip 
is obtained : 


U.= =—U-bh-2 + (17) 
Comparison of the curve of the velocity in 
relation to the distance from the surface of the 
strip for the three conditions already mentioned 
is shown in Fig. 2. 
Integrating by equation (1 


l 
Q’ he yo 
The maximum value of Q? is at 


[= 


h’ mex = 
VU 


gn -20 /® ‘ 
max \ U 


From equation (4) 
the coating is 


2 jd 


a NU 


the value of the thickness of 


h’p 


; ad 
h'p 0.66 5 
Ni U 


After insertion of the numerical values 


h'osn = 10.4 VW 


microns) where W i 
cm. per sec. 

microns) where W 
cm. per sec. 

microns) where W 
cm. per sec. 


h'ppp = 10.7 VW 


h’ pal 17.2 VW 


h’pzn 13.1 VW microns) where W i 
cm. per sec. 
Comparison with Production Data 

Let us now compare these values with certain 
data from practice. According to the data of one 
works, during the galvanizing of sheets at rates 
of emergence of 5.5 to 5.9 cm. per sec. there is 
formation of a coating weighing 250 to 450 gm. 


per sq. m. on both sides, which corresponds to a 
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thickness of about 17.5 to 32 microns. From 
calculation there results a theoretical value of 31 
to 32 microns, which in consideration of the 
complete complexity of the process, especially the 
effect of Al on the fluidity of the bath, is relatively 
good agreement. During lead coating at rates of 
emergence of 5.5 to 6.7 cm. per sec. a coating weigh- 
ing 400 to 600 gm. per sq. m. is formed, on both 
sides, which corresponds to a thickness of about 19 
to 28 microns. The calculated value works out at 25 
to 28 microns. Experimental aluminizing of sheets 
carried out at rates of emergency of 5 to 10 cm. per 
sec. produced coatings of 40 to 60 microns in 
thickness in agreement with the calculated values 
of 38 to 55 microns. By earlier methods of tinning 
sheets, coatings weighing 200 to 300 gm. per sq. m. 
were formed on both sides, which corresponds to a 
thickness of about 13.5 to 20 microns. The 
theoretical value relating to an assessed rate of 
emergence of 5 cm. per sec. is 23 microns, which is 
good agreement in view of the roughness of the 
assessment of the rate of emergence. 


Determination of the Range of Validity 


As comparison between the theoretical results 
and practical experience has shown, the validity of 
the equations derived may be assumed to have been 
proved for a range of velocities of about 5 cm. per 
sec. For a range of higher velocities there are no 
theoretical reasons to provide evidence against the 
validity of the equations derived. In the range of 
lower velocities deviations must be manifested, 
derived from the inherent nature of the process, 
if the rate of emergence of the strip is comparable 
with the linear solidification rate, which has a value 
of about 0.1 to 1 cm. per sec'** *, Under these 
conditions the process is similar to the method of 
elongating single crystals of Czochralski”, and the 
Fig. 3 (below, left).—Relationship between the thickness 

of the aluminium coating and the rate of movement 
of the object being coated ; W 1s the rate of movement 
of the object, hp the thickness of the coating. 
Fig. 4 (below right).—Relationship between the thickness 
of the tin coating and the rate of movement of the strip 
during simultaneous wiping 
W is the rate of movement 
of the object, hp the thick- 
ness of the coating. 














thickness of the coating will increase to several 
millimeters. The decisive factors then become the 
linear solidification rate and the rate of heat ex- 
traction of the zone of solidification. 


Experimental Verification 

For verification of these hypotheses an investi- 
gation was made of continuous aluminizing of 
wire and strip from steel 11341 at 700° C. in 
commercially pure aluminium (99.8 per cent. Al) 
and within the velocity limits of 0.26 to 33 cm. 
per sec. 

The wire or strip was degreased, electrolytically 
pickled in hydrochloric acid, immersed into an 
aqueous solution of flux and dried. After drying 
of the flux the wire or strip was introduced into 
the liquid aluminium. On emergence from the 
bath the coating was cooled at a high rate with 
water vapour and a water spray. Assessment of 
the thickness of the layer was carried out metallo- 
graphically, during which the thickness of the 
intermediate layer was not calculated. Forty 
measurements were carried out at each rate of 
withdrawal. 

The results of the experiments (Fig. 3) show 
that for a rate above about 3 cm. per sec., the 
derived rate may be considered as satisfactory. 
The numerical value of the factor amounts to 
about 18 to 20 instead of the theoretical 17.2. 
At rates around 0.25 cm. per sec. there is shown to 
be a very sudden increase in the thickness of the 
coating in accordance with the earlier hypotheses. 


The Effect of Wiping 

From the theoretical point of view, through 
wiping only, discrimination of the elementary 
layers of liquid metal is achieved, so that the same 
functional relationship to the other parameters 
remains the same. This factor may be expressed 
by the introduction of a factor of the transmission 
of the wipers, A, so that the laws derived are 
changed into the form 


P Ww 
h, = A (0.47 — 1.33 / y 21 
VU 


h 0.66 A / = 

> 66 1 JU 

in which the factor A is a function of a series of 
further factors, for instance of the geometric 
arrangement, of the applied pressure, etc. 

For the tinning of strips in liquid tin it is possible 
to calculate approximately the transmission factors 
of the wipers from the data of one works which 
are shown in Fig. 4. 

From the relationship 


Continued in page 302 
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The Effect of Speed on the Thickness of the 
Coating Produced during Metallizing in Liquid 
Metals 


Continued from page 301) 


Ww 
10.4 A J 

U 
we obtain the result 


A = 0.12 


For tinning sheets at a rate of movement of 10 
cm. per sec., and for a thickness of the coating 
of 2 to 3 microns 


A = 0.06 — 0.09 


h psn 


Examples of Application 


From the analysis presented there follows not 
only the effect of the rate of movement on the 
thickness of the coating, but also the factors which 
are decisive under selected conditions. As an 
example let us quote continuous galvanizing at 
rates of 60 m. per min. For this rate the resultant 
theoretical thickness of the coating is about 130 
microns. If it is required to maintain a commercial 
thickness of the coating of about 20 microns, it 
will not help to reduce the viscosity of the bath, 
but it is necessary to use wipers with a transmission 
factor of about 0.15 to 0.16, as in tinning therefore. 

In a similar manner it is possible to carry out 
the derivation of a functional relationship for 
other problems also, which are dependent during 
metallizing on the withdrawal of a liquid, for 
instance the quantity of extracted acid, wash water 
or flux. 
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THIRD INTERNATIONAL VITREOUS- 
ENAMELLING CONGRESS — 1961 


Venue Venice and Comerio from October 1 to7 


HE Third International Vitreous Enamelling 

Congress will be held in Venice from October 
1 to 6, and in Comerio (Varese) on October 6 and 
7. The Congress has been organized by the 
Centro Italiano Smalti Porcellanati (C.I.S.P.) on 
behalf of the International Enamellers Institute 
(1.E.I.). 

The technical sessions will consist of 15 papers 
from Italy, Great Britain, U.S.A., U.S.S.R., 
Canada, Germany, Poland, Holland, and France, 
and the Congress also includes visits to works, 
excursions, evenings at the theatre, film shows, 
and other entertainment. A special programme 
has been arranged for ladies. 

The congress membership fee of 75,000 lire 
(65,000 lire for members of the Institute of Vitreous 
Enamellers and 40,000 lire for members’ families 
includes all entertainment, transport, copies of the 
papers, etc. An additional 15,000 lire is required 
for the Varese part of the Congress, this fee in- 
corporating all costs, including hotel. Bookings 
etc. should be made through Thomas Cook and 
Son Ltd. 

All lectures will be held in the halls of the 
“Fondazione Giorgio Cini,” on the Isle of San 
Giorgio Maggiore, the Chairmen of the discussions 
being Dr. Ing. Fausto Moneta and Dr. Ing. 
Alberto Riva. Authors of papers from the U.K. 
are A. Biddulph, A. W. Murdoch and N. S. C. 
Millar. 

The main works visits are to the Smalteria e 
Metallurgica Veneta (ranges, baths, architectural 
panels etc.), Industrie Antonio Zanussi (ranges, 
refrigerators, washing machines etc.), and to Ditta 
Ignis (ranges, refrigerators etc.). 

The address of the C.I.S.P. is Via Monte di 
Pieta, 1, Milan, Italy, and the I.E.I., Ripley, Nr. 
Derby, England. 
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METAL FINISHING CONFERENCE 


Llandudno May 2 to 6, 1961 


A Report of the Annual Conference of the Institute of Metal Finishing 


(Continued from page 277, July issue) 


AN IMPROVED TECHNIQUE FOR 

MEASURING CATHODE OVER- 

POTENTIAL DURING ELECTRO- 
DEPOSITION 


by J. K. Prall* and L. L. Shreir* 


HE determination of the activation over- 

potential current density relationship (7%, i 
during the electrodeposition of metals is subject to 
errors owing to the changing surface topography 
of the substrate. Under these circumstances, the 
true current density varies continuously as electro- 
deposition proceeds. 

The inherent difficulties in measuring overvoltages 
are well known and can be attributed to (a) impuri- 
ties already present in the electrolyte or those 
formed during electrolysis and (b) insufficient 
control of experimental conditions. The import- 
ance of electrolyte purity cannot be over emphasized 


*Battersea College of Advanced Technology 


A. W. Hurst ( John Preston and Co. 

Ltd.), L. W.H. Evers (R. Cruikshank 

Ltd.), W. Jordan Jnr. ( John Preston 

and Co. Ltd.), and ¥#. M. Bone | John 
Preston and Co. Ltd. 


and different techniques have been described to 
obtain a pure electrolyte. The purity has been 
assessed by the reproductibility of 4, deposit 
structure or other factors under consideration. 

To overcome this difficulty, the author describes 
a technique developed using a platinum cathode. 
The cell was made of all-glass construction and all 
connections were made with ground-glass joints. 
Temperature was controlled most effectively by a 
cooling coil and a heating jacket, working in con- 
junction through a relay energized by a mercury 
contact thermometer. Vibration of the electrolyte 
was effected by means of a Vibromix which vibrated 
100 times per sec. 

A Cu/CuSO, half-cell was used, using a 
platinum wire which was coated with an electro- 
deposit of pure copper prior to each experiment. 
To avoid liquid junction potentials, the half-cell 
electrolyte contained the same concentration of 
copper sulphate and sulphuric acid as that con- 
tained in the cell. 
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The electrodes used in the cell depended on 
the two methods investigated : 

(1) Reproducible Substrate (R.S.) method in 
which a copper deposit of constant surface area 
was used for each successive determination of 
overpotential. 

(2) Steady State Direct (S.S.D.) method in 
which the surface area of the copper varied. 

The authors results show that with the standard 
electrolyte, good linearity of the Tafel lines (ob- 
tained by plotting 4, — log i) was obtained by 
both the S.S.D. and R.S. methods. Various gases 
were used to bubble gases through the standard 
electrolyte during the plating using the S.S.D. 
method. Polythene tubing was found to be 
essential for conducting the gases as marked effects 
were produced on the deposit structures and the 
observed values of 7, with rubber tubing. 

Despite the low solubility of carbon monoxide 
this gas was found to cause pronounced depolariza- 
tion which persisted even after the passage of gas 
was discontinued, but no effect on deposit structures 
was observed. Although nitrogen depolarized the 
cathode, the effect vanished immediately on stop- 
ping the flow and no effect on deposit structures 
was noticed. 

In conclusion, the author considers that, although 
the study was confined to the electrodeposition of 
copper, the apparatus and techniques described 
would be suitable for the study of other metals. 
In addition the R.S. method may be of value in 
studies of overpotentials during the anodic dis- 
solution of a metal providing that any substances 
which may be present (such as corrosion inhibitors) 
allow uniform and smooth dissolution of the 
metal composing the reproducible substrate. 

Trace impurities which may be present initially 
or which may form subsequently due to the bac- 
terial decomposition of the electrolyte have been 
shown to have a marked influence on the electro- 
crystallization of copper. It is essential therefore 
to control the purity of the electrolyte at all stages 
for any study involving the electrocrystallization 
of copper from copper sulphate electrolytes. 


DISCUSSION 


Mr. S. H. MELBOURNE (Int. Nickel Co. (Mond) 
Ltd.) said that in the course of a good deal of 
work on rough-and-ready measurements of cathode 
polarization and the effects of various addition 
agents in copper sulphate electrolytes he had never 
discovered any of the peculiar ageing effects which 
the authors explained as caused by bacteria. Per- 
haps his solutions had been so impure, and his 
measurements so rough, that he had not discovered 
them, but he would have thought that copper ions 
would be most toxic to bacteria. 

One of the really big advantages of the technique, 
if one was interested in the effect of organic agents 


on deposition, was that fewer coulombs of electricity 
were involved and the amount of oxidation that 
might otherwise be obtained with the organic 
compounds was minimized. 

He had been concerned about the effect of 
impurities, particularly in the form of gases. The 
authors had made some attempt to explain the 
effects of CO, on depolarization but he could not 
think of any reaction of nitrogen with any of the 
constituents of the electrolyte that could possibly 
depolarize the system. Also, these changes were 
so sharp that he could not help thinking that 
they were tied up with concentration polarization 
and that one might be getting a little extra agitation 
as a result of the gas flow, which would, in turn, 
indicate that perhaps the vibrator agitation was not 
quite as effective as the authors believed. 

Dr. T. P. Hoar (University of Cambridge), 
said that it rather looked as if quite a lot of the 
overpotential, although carefully labelled ‘‘activa- 
tion” must be in fact concentration polarization 
at the somewhat high current densities : that the 
solution was one where the concentration of ions 
in the neighbourhood of the cathode would change 
considerably with current density. The current 
densities of the authors were equivalent to those 
used in plating. Were they sure that the copper 
deposit was in fact uniform? Many workers had 
shown that ions of copper were produced on 
platinum by cathodic deposition. They grew 
sideways and finally a coherent deposit was formed, 
but he would have thought that 130 Angstroms 
would be on the thin side for ensuring that it was 
all joined up. He had been struck by the fact that 
the Tafel slopes, though straight lines, were very 
high. He knew of no explanation for this. 

Finally, one ought not to adopt the method as 
the last word in obtaining Tafel lines. Great 
development had taken place in the slow method 
in which one polarized at one potential or current 
for a very long time, e.g. three hours. Certainly, 
with iron and one or two other metals he had 
found it possible to get perfectly straight Tafel 
lines. In the intermediate cases one did not get 
any particular kind of steady state. Had the 
authors calculated the number of coulombs in the 
charging of the double layer? It seemed that the 
initial rise was far greater than would be accounted 
for by the double layer. 


Authors’ Reply 

Mr. J. K. PRALL, replying, said that they how 
had new laboratories which were very clean and 
in these the bacteria did not grow. With regard 
to impurities, and in particular gases, it was not 
felt that the rate of introduction of the gas, e.g. 
nitrogen, would eliminate any concentration polari- 
zation. The rate was so small that it should not 
have contributed to depressing concentration 
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polarization and it may have been due to some 
impurity in the nitrogen gas itself. The depolari- 
zation effect was only 4 to 5 millivolts. There 
might have been some impurity from the gas source. 

It was still felt that the activation overpotential 
was 100 per cent., that it did not contain any con- 
centration polarization on a macro scale. Illus- 
trating his point by a plot on the blackboard, he 
said that the particular solution, which was half 
molar, with the vibration agitation gave a linear 
plot up to as high as 60 amp. per sq. ft. and further 
increase of amplitude of the vibration could be 
arranged so that it would have no further effect. 
With no agitation present the whole plot was in 
fact curved, and the concentration polarization 
was eliminated, at least up to the diffused double 
layer. With regard to the point of discontinuous 
copper being deposited roughly 130 Angstroms 
thick on platinum, the surfaces appeared con- 
tinuous. The platinum itself had a very fine 
surface finish. It was polished to }» diamond, 
and was fairly smooth. Also, the equilibrium 
potential of such a thin copper deposit on platinum 
was that of copper itself, so it would appear to be 
to all intents and purposes copper and not platinum 
from an electrochemical point of view. 

The graph that he had drawn earlier had not 
been to scale. The charging of the double layer 
should have been barely visible and he had exag- 
gerated it to show the four steps involved. 


INFLUENCE OF COMPOSITION 
AND HEAT TREATMENT OF 
CARBON AND LOW-ALLOY 

STEELS UPON THEIR RESPONSE 

TO THE A.R.D.E. SMOOTHING 
PROCESS 


by W. A. Marshall*, Vera J. Saunders* and 
R. A. F. Hammond* 


HE paper describes several series of obser- 

vations carried out on a range of carbon and 
low-alloy steels in various conditions of heat treat- 
ment in order to determine their response to the 
smoothing solution. The effects investigated in- 
cluded : 

(1) Development of reflectivity. 

(2) Changes in surface roughness. 

3) Rate of dissolution. 

4) Frequency, form and range of 

potential pulse. 

5) Formation of smut. 

For the development of reflectivity tests, thirty 
seven specimens, comprising seventeen carbon 
and low-alloy steels in various conditions of heat 
treatment, were available in the form of Charpy 


*(A.R.D.E 


periodic 


test-pieces. The solution used throughout the 

series of tests had the following composition : 
oxalic acid 
hydrogen peroxide 
sulphuric acid 


2.5 gm. per 100 ml. 
1.3 gm. per 100 ml. 
0.01 gm. per ml. 


In the surface roughness tests the same speci- 
mens were used but were ground to various textures, 
10 to 15u in C.L.A. All roughness values were 
determined by the Talysurf instrument. 

For experiments which incorporated the investi- 
gation of electrical potential phenomena and the 
incidence of smut formation, the specimens were 
reground on all four major faces to 10 to 15u in. 
The ends were not specially ground although their 
area was taken into account. The loss of steel was 
determined by weighing the degreased specimens 
before immersion in smoothing solution and again 
after a one-hour treatment. The observed loss 
of weight was then related to the total area of the 
specimen. 

Determinations of the frequency, form and range 
of the potential pulse formed part of the series of 
experiments on rate of dissolution. Measurement 
of potential changes during treatment was achieved 
by photographing the trace produced on an oscillo- 
scope, using a time base of 1.5 s for study of the 
form of the potential curve, and dispensing with 
the time base in measurements of overall range of 
potential sweep. 

Seven of the specimens, which had been pre- 
pared by grinding (C.L.A. 10 to 15y in.) on the 
four major faces, developed smut on treatment. 
After treatment for one hour the specimens were 
removed and carefully rinsed without detaching 
the smut. This was then removed with a camel- 
hair brush and transferred to a small flask with 
the minimum volume of distilled water from a fine 
wash bottle jet. The weight of the smut was 
determined directly after separation through a 
sintered-glass filter and drying. 

The author offers the following conclusions of 
practical significance that have emerged from the 
investigation : 

1) Low-carbon steels, both as-rolled and normal- 
ized brighten markedly. 

2) Medium carbon steels, as-rolled and normal- 
ized also brighten fully but when quenched and 
tempered they become only semi-bright. 

3) One medium-carbon steel (En 17) containing 
0.45 per cent. Mo became matt in the normalized 
condition, but fully bright when quenched. 

(4) Low-alloy steels (normalized) become matt, 
but when quenched and tempered they become 
semi-bright. Those containing chromium, when 
quenched and tempered also develop a coating of 
smut, below which the steel is semi-bright. 

The ability of a particular steel to brighten is 
believed to be primarily determined by the extent 





august, 196] 





S. Lovstedt (Kvarnstroms A.B., 
Sweden), 7. W. Weaver (Harshaw 
Chemicals Ltd.)., L. G. Beresford 
“‘Metal Industry’), and Palmer H. 
Langdon ** Metal Finishing’, 
U.S.A.). 


to which its structure in a given condition of heat- 
treatment approaches homogeneity. Separate 
phases impair or prevent brightening according 
to their state of dispersion owing either to the 
formation of local cells with consequent etching 
or to the effect on the properties of the oxide film. 

‘6) With all steels which react with the A.R.D.E. 
smoothing solutions the primary texture (of the 
order of 0.5u in.) is removed. 


7) The overall reduction in C.L.A. depends on 
the original texture. 
i. With surfaces of C.L.A. 20 to 30u in. (coarse 
considerable reductions are achieved. 


ii. With surfaces of C.L.A. 10 to 15y in. 
‘medium) the reduction is not great (2 to 
32 in.). 

iii. With surfaces of C.L.A. 5y in. or less (fine 
there is little or no reduction and frequently 
an increase in roughness. 

(8) With steels which brighten the reduction in 
C.L.A. does not usually continue after 20 min. 
treatment. 

9) With steels which become matt, reduction 
in C.L.A. usually continues for 40 min. treatment 
or longer. 


DISCUSSION 


Dr. K. Sacus (G.K.N. Group Research Labor- 
atories) said that in metal finishing the operation 
that consumed most labour was polishing. Clearly 
a process suitable for commercial steels would be 
very welcome, and the first step had been taken 
about ten years earlier when Marshall had discovered 
that mild steel was appreciably brightened by 
immersion in a correctly adjusted mixture of oxalic 
acid and hydrogen peroxide. 

Some applications had been found where the 
A.R.D.E. smoothing process gave excellent service. 


In other cases difficulties had occurred. Experience 
had shown the limitations of the process, and had 
helped to define the field where it was likely to 
be of most use. 

The drawbacks could be listed briefly: the 
solution was expensive and needed skilled super- 
vision in use ; if the solution went stale the results 
were catastrophic ; the process was slow ; there 
was an active part to each polishing cycle, in which 
metal was dissolved, so that smoothing from a 
rough finish might remove too much metal from 
the surface ; deep scratches and marks could not 
be eliminated effectively. 

The process was excellent for brightening a 
surface that already had a fairly fine texture, and 
was particularly convenient for metallographic 
preparation under difficult circumstances. Owing 
to the drawbacks that he had mentioned it was not 
very suited to mass-production techniques and the 
most successful application had been in the fields 
of inspection maintenance and restoration of 
damage or error. Where the component was 
fairly costly in the first place, it mattered less 
whether the polishing or smoothing was a little 
expensive. It was for such applications, of course, 
that alloy steels were used so that the question that 
arose was, which steels can be treated effectively 
in the A.R.D.E. solution? This was answered 
empirically in each case and, in consequence, a 
considerable body of experience had been built 
up. This had now been put on a firmer basis 
by the systematic experiments in the present paper. 
His own experience coincided with the findings 
of the paper where similar steels had been examined. 


Production of Pins and Needles 
In the production of pins, needles and similar 
mass-produced objects a polishing operation was 
essential. For obvious reasons this was mainly 
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done by barrelling, often in sawdust, but this 
had the disadvantage that it blunted the point. 
The A.R.D.E. solution overcame this snag but 
had not come into use on a large scale for economic 
reasons. However, there was a special application 
where a higher cost was permissible. Surgical 
needles were a very special product, and were 
hand polished individually. Here chemical polish- 
ing represented a saving and empirical tests showed 
that the needle was smoother and likely to cause 
less pain as it passed through the flesh. 


Pyridine Additions 

Another way of utilizing the results presented 
in the paper for the greater application of the 
A.R.D.E. process was to see whether the potential 
oscillations in the polishing cycle could be modified. 
The authors said that some of the undesirable 
effects of the presence of chromium in the steel 
could be simulated by the addition of pyridine 
to the solution. Perhaps a way could be found 
to counteract these effects. 


structure and composition he would guess that the 
authors had given a great deal of thought to the 
question of utilizing this knowledge, and he would 
like to invite them to use a little of the time available 
for reply in giving their views on this. 

Turning to the question of surface roughness, 
Miss Odgers and he had done some work on this 
problem, using square specimens of mild steel 
only slightly larger than Charpy specimens. These 
had been given successive treatments in Marshall’s 
solution of different strength, either in a beaker or 
a tumbling barrel. 

Dr. Sachs then showed some representative 
curves and added that coarsely ground surfaces 
showed significant smoothing. 

Effective smoothing was only possible if one 
started with much rougher surfaces than the 
authors had used, and smoothing could be made 
both faster and more effective by flowing the 
solution over the surface of the specimen or by 
increasing its strength. 


Influence of Chromium 

His final point concerned the 
chromium in low-alloy steels. A smut containing 
substantial amounts of chromium carbides was 
found on hardened and tempered, but not on 
normalized, specimens. The authors put forward 
the possibility that an invisible deposit, similar 
in nature to the smut, might be formed on normal- 
ized specimens and might promote etching by 
local cell action. They had said, “ In the quenched 
and tempered condition the finer state of dispersion 
of the carbide would render the effect of local 


From the amount of 
space devoted to interpreting the influence of 


influence of 


cell action less obvious.”” Why then did the finer 
carbides form a visible smut, and why should its 
local cell action be weaker than that of the invisible 
deposit ? 

He thought this contradiction could be resolved 
if it was assumed that the pearlite was formed 
fairly quickly in normalizing and consisted pre- 
dominantly of cementite, so that the ferrite was 
richer in chromium than its equilibrium composi- 
tion. The cementite formed no smut in the 
solution, while the high chromium content tended 
to make the ferrite passive and restricted the 
potential fluctuations in the polishing cycle, as 
suggested by the authors. The hardened and 
tempered specimens, on the other hand, contained 
finely dispersed chromium carbide, which was 
probably not soluble in the solution and formed a 
smut. Since more chromium had combined with 
carbon, there was less in the ferrite and polishing, 
at least to a semi-bright finish, could proceed. 


Authors’ Reply 


Mr. R. A. F. HAMMOND, replying, said that it 
could not be agreed that the process was difficult 
to control. It was a very simple solution that 
was amenable to chemical control. They did not 
regard it as expensive but would agree that the 
nature of the process and the fact that it spon- 
taneously decomposed made it unsuitable for large- 
scale metal finishing. 

He had been interested in the reference to the use 
of the process for surgical needles, and Dr. Sach’s 
empirical tests confirmed his own experience. 

He had been interested to see Dr. Sach’s graph 
illustrating the results of tests on steels of much 
rougher texture. If one started with a texture of 
about 100 C.L.A. one could get a very much greater 
degree of smoothness, apparently, than they had 
been able to establish by starting with a maximum 
roughness of about 30. He would like to know 
how important the treatment of such relatively 
coarse textures was in engineering practice. It 
was interesting also that much better results had 
been obtained with a solution of six times greater 
strength. 

He did not follow Dr. Sach’s question on the 
effect of pyridine additions on the nature of the 
pulse. He thought it was that if they could control 
the nature of the pulse and the periodicity by 
making pyridine additions, why would they not 
be able to use additions to modify the pulse fre- 
quency and form in order to improve results on 
smutting steels ? 

Mr. T. I. WitiiamMs (Harshaw Chemicals Ltd. 
said that there was quite a possibility that some of 
the chromium might remain in the ferrite on 
normalizing. He had assumed that chromium was 
a strong carbide former and that as long as carbon 
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was there it would form carbides very quickly; but 
there was a possibility that it might remain in the 
ferrite. If so, he was sure that it would affect the 
reaction of the ferrite with the polishing cycle, and 
might account for some of the effects obtained. 


THE INFLUENCE OF PRE- 
PLATING PROCESSES ON THE 
POROSITY OF ELECTRO- 


DEPOSITS ON STEEL. 
by M. Clarke* and S. C. Britton* 


HE electrochemical method of obtaining a 

numerical index of the porosity of electro- 
deposits, previously described by the authors, has 
been applied to a study of the effects of pre-plating 
preparation of steel. Five different rolled steels 
and coatings of nickel, tin-nickel, tin and speculum 
were examined. The validity of the test method 
has been verified by comparison with laboratory 
and exposure tests yielding visual indications of 
porosity. 

It was found that the depth of steel removed 
by any method of pre-plating preparation had an 
influence on the porosity of the coating sufficiently 
large to obscure, if it were not controlled, effects 
of difference in preparation method. The re- 
moval of the extreme surface layer of steel (about 
0.00001 in.) influences the porosity of the applied 
coating for better or worse according to the metal 
deposited and the conditions of deposition. 


* Tin Research Institute. 


JF. M. Shepherd (Malden Plating 
Works), A. Maxwell (Silvercrown 
Ltd.), and A. Webb (The Bifurcated 
and Tubular Rivet Co. Ltd.). 


Evidence was obtained that this effect depends 
on the form of crystal growth of the deposit. These 
zones are attributed to bands of non-metallic 
inclusions. 

The observed effect of depth of penetration 
helps to explain the divergent results previously 
obtained in investigations of surface preparation. 
It suggests that, in practice, when controlled 
penetration cannot be expected no method of 
surface preparation will give consistent porosity 
of deposits on a range of steels. 

The response of an undercoating to the condition 
of the steel surface was found to govern the porosity 
of a composite coating. The authors conclude 
that undercoatings may therefore offer the best 
method of obtaining consistent results and of 
reducing porosity. 


DISCUSSION 


Mr. R. A. F. HAMMOND (A.R.D.E.) said that 
the exposure of sub-surface strata during the 
preparation of a metal for electroplating could 
affect the porosity of the coating, and that this 
fairly obvious possibility had been appreciated for 
many years. The authors’ demonstration of this 
effect, however, was a striking new development 
based upon a very elegant method of experiment- 
ation and few people could have conceived the 
large and cyclic changes in the porosity which 
could result from the removal of such minutely 
thin layers of the substrate surface. For con- 
venience, he would use the term “porosity” when 
referring to the porosity index. 

One problem which intrigued him was the nature 
of the effect of different deposits on the same 
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steel, or even the same deposit prepared under 
different conditions, upon the form of the curves 
relating the porosity to the thickness of metal 
removed. Why did some deposits give a rising, 
and others a falling, characteristic during the 
initial stages of metal removal ? 

The authors had clearly given much thought to 
this problem, but could only suggest that “the 
surface exposed at a particular level below the 
original surface favoured porosity with some 
forms of crystal growth and not with others,” 
which rather begged the question. In the text 
they stated that “the division does not seem to 
lie between deposits with a strong preferred 
orientation and others” but in the discussion they 
appeared to suggest that changes in porosity 
caused by the particular level of the substrate 
surface could be accounted for in terms of changes 
of crystal orientation. Was there a discrepancy here? 

Assuming that the porosity of a given deposit 
was dependent upon its orientation, what was 
thought to be the mechanism? Was it a question 
of the orientation determining the rate of lateral 
spreading or covering of the electrodeposit giving 
rise to the presence, in varying degree according to 
the orientation, of relatively large gaps in the 
coating ? 

The conclusion was that porosity on a very fine 
scale, analagous to intrinsic porosity, was involved. 
In this case, however, it was difficult to see how 
such very fine channels could afford an effective 
path for the current in the porosity test. 

So far as he was aware, the authors had not 
considered, in their analysis of the mechanism, 
the local cell effect which presumably operated 
between the cathodic coating and the anodic steel 
at the base of a pore during the test. Could not 
this, by raising the actual anodic current density, 
thereby increasing the polarization, add an un- 
suspected quota to the measured potential and, 
if so, would not this affect the slope of the V/I 
curve? In such a case, changes in the structure 
or orientation—even the internal stress—of the 
adjacent electrodeposit could conceivably affect 
the porosity index, thus affording a rational ex- 
planation of the observed effect of changes in the 
depositing conditions. With reference to the 
effect of a copper undercoat, owing to the more 
noble potential of this metal, any local-cell action 
would be accentuated, and this might account 
for the higher porosity index and other features of 
the upper curve. 

As regards the preparatory treatment, it seemed 
likely that the high sensitivity and reproducibility 
of the chemical polishing process resulted from the 
very smooth and uniform rate of attack which was 
a known characteristic of this solution. The degree 
of correspondence between the various curves in 
Fig. 3 was indeed striking but, as the authors 


pointed out, the detail was somewhat lost in the 
four lower curves, and the range of porosities was 
less. It was perhaps significant that electropolish- 
ing, which by its nature was non-uniform in action 
due to uneven current distribution and anode 
efficiency, gave the poorest correspondence. 

The possible influence of uneven distribution 
in the deposit thickness upon the porosity results 
he found more difficult to predict. In their 
former paper, the authors had shown that the 
relationship between the thickness, both of tin- 
nickel and nickel deposits on steel, was broadly 
linear with the resistance value. Thus, for example, 
in the case of tin-nickel coatings on chemically 
polished steel base, a six-fold increase in the 
thickness gave a six-fold increase in the resistance 
value but, over the same thickness range the pore 
count by the SO, test changed one hundred-fold. 
It seemed important to know how uniform in 
thickness the deposits were, and the significance 
the authors attached to such thickness variations 
as existed in determining the observed porosity 
indices. 

The longitudinal compression of the lower 
curve in Fig. 5 produced by cold-reduction was 
indeed a striking confirmation of the existence of 
zones of some sort, but could the authors say why 
the lower curve was also compressed vertically ? 

Were the authors satisfied that the adhesion, 
particularly of the nickel and tin-nickel deposits, 
was good and consistent ? 

Mr. W. A. MARSHALL (A.R.D.E.), referring to 
Mr. Hammond’s question as to the reason for 
finishing the pre-plating cycle with cathodic alkali 
treatment, said that although this would not 
normally be regarded as a suitable method for 
securing strong adhesion of nickel deposits, for 
example, it would be less hazardous when deposition 
was from an alkaline bath. The presence of any 
heavy metals in the alkali cleaner could produce an 
undesirable “smut” on the cathodic specimen. 

The authors had mentioned that 8 min. of 
anodic alkali treatment, followed by 45 sec. in 
1:1 HCl removed 0.000005 in. of steel. What 
proportion of this was removed as oxide, and 
what fraction by direct acid attack on the steel ? 

The chemical polishing solution used was that 
employed by Hickling and Rostron, and was 50 
per cent more concentrated than the original 
A.R.D.E. solution. It also contained a slightly 
higher proportion of hydrogen peroxide. The 
authors had compared the smoothing produced 
by this and the American solution and he wondered 
whether any quantitative assessment (which might 
be misleading) had been made. 


Zoning in Steel 


In discussing zoning in steel, it was stated that 
metallographic examination had failed to reveal 
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such an effect, probably on account of its minute 
scale. Had electron microscopy of an etched 
section been considered ? 

Could the longitudinal compression in Fig. 5 be 
attributed to the spreading out in the rolled material 
of those features which caused porosity? He 
noted that while both curves contained four maxima 
and the overall width of the lower curve was 
reduced to approximately half that of the upper, 
the second peak of the lower curve was very much 
nearer on the horizontal scale to the first than, 
relatively, in the upper curve. Did this imply 
that a rearrangement in depth of the zones had 
taken place ? 

Had the effect of non-conducting particles in 
relation to the covering power of the various 
plating solutions received consideration ? 

Dr. G. T. O. Martin (The Pyrene Co. Ltd.), 
said that the removal of as little steel as possible 
was confirmed in practice in the ranges of thickness 
covered. However, when one had to apply a 
decorative nickel coating to articles of complex 
shape in heavy-gauge steel, it was usually necessary 
to remove by mechanical polishing several tenths 
of a thousandth of steel. To remove less was 
often highly dangerous because one exposed pits 
in the steel, and these were perpetuated in the 
nickel layer. 

Could the authors give more information on 
anodic etching and state the strength of the acid 
used, the current density, the time and the depth 
of steel removed ? 

Present-day air-agitated nickel solutions could 
be operated at current densities beyond the last 
point in the first graph of Fig. 2. Would the 
authors expect this to give a further decrease in 
porosity ? 

Mr. J. M. SpraGuE (Consulting Electrochemist 
said that it was usually considered bad practice to 
finish with a caustic solution before going into 
nickel, for example, and he wondered how far this 
was simply a matter of not finishing with a solution 
that might be expected to affect the result. 

Had the authors used, as a cleaner, a simple 
solution of trisodium phosphate, with the idea of 
getting good rinsability. 

Was the very low current density of 12 amp. 
per sq. ft. merely a question of getting a uniform 
deposit? Other workers had used a strike of 
nickel and shown what a considerable reduction 
in porosity one could get in that way. Also would 
it not have been practicable to use a sulphuric 
acid anodic etch and what happened if a wetting 
agent was used in the final cathodic cleaning ? 


Nature of Porosity 
Mr. C. WILLIAMS asked the authors to expand 
on the nature of the porosity measured in their 
test. Did the test measure only comparatively 


large pores arising from, say, gas bubbles, or did 
it in fact detect much finer features. If such 
features as pseudo-grain boundaries were detected 
in the porosity test, there might be a simple re- 
lationship between the porosity index and roughness. 

It would be interesting to know the order of 
magnitude of coating thickness in relation to the 
thickness of anode film that might be present, also 
the extent to which this factor might be significant. 

He would like to know more of the steels used, 
e.g. overall composition, and composition of the 
surface layers, especially in the case of the rimming 
and killed steels. To what extent did the different 
potentials of ferrite and cementite affect the 
porosity index? Would a pore of pearlite grain 
be detected similarly to a pore on a ferrite grain ? 

In connection with the basic cleaning cycle, 
could the authors confirm that the 45-sec. HCl 
dip was also used in both the anodic alkali and 
anodic sulphuric acid cleaning experiments. If 
so, how much steel was removed? He also asked 
to what extent were the conclusions based on Fig. 
2 also applicable to specimens given the basic 
cleaning cycle. In connection with mechanical 
polishing it would be interesting to know, though 
perhaps difficult to determine, the relative amounts 
of material removed and the depth of Beilby layer 
formed during this process. Also, how much of 
the flowed layer was removed by the final 45 sec. 
acid dip of the basic cleaning cycle? 

Heat treatment had been carried out at 500°C. 
He wondered whether the degree of cold work in 
the surface layers was sufficient to cause recrystal- 
lization and grain growth of the steel in these 
regions. The conclusions based on this aspect 
of the work could possibly be more convincing 
if heat treatment had been carried out at a higher 
temperature, so as to obtain, without doubt, an 
x to y transformation. 

In so far as the annealing and cold rolling used 
may not have significantly changed the structure 
of the steel, zoning beyond the surface layers might 
not therefore be consistent with a chemical origin 
alone. 

Similarly, the effects shown in Fig. 5 could 
conceivably also arise from inherent crystallographic 
features and not necessarily from a chemical vari- 
ation. 

The structure of metallic surface layers was 
admittedly difficult to ascertain, as was also the 
detection of fine inclusions in these layers, but 
would not taper sections, be of assistance in 
examining these layers ? 

In connection with orientation, and the reference 
to the metallographic work of Brenner, so far as 
he was aware orientation could not normally be 
detected directly by metallographic means and it 
may be unwise to associate too closely grain struc- 
ture with orientation. 
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Roto-Finish Ltd.) and ¥. C. Hendy 
Finish Ltd.). 


H. Lippmann Roto- 


Mr. J. CHADWICK (Joseph Lucas Ltd.) asked the 
authors whether they had tried the vacuum method 
in order to get their solutions into the very tiny 
pores and what were the plating conditions for the 
experiments ? From the graphs in Fig. 2 it ap- 
peared that conditions giving maximum porosity 
had been used in the case of nickel, whereas with 
tin-nickel the conditions approached minimum 
porosity. The graphs in Figs. 3-9 might be 
alarming to production platers who were expected 


to obtain consistent results on large batches of 


work but on reflection one realized that in pro- 
duction one was expected to produce non-porous 
deposits. 

The graphs showed that as little as 10 millionths 
of an inch of metal taken from the base caused a 
terrific difference in the porosity of the plated 
deposit. He was therefore very pleased to read 
that the results could be reproduced. 

Mr. A. W. WALLBANK (Ionic Plating Co. Ltd. 
said that, porosity was not the terrible factor that 
they had thought it was in deposits of the normal 
decorative nickel chromium type but it was im- 
portant to platers in metals like tin and tin-nickel, 
also for every-day commercial barrel-plated nickel- 
chromium etc. From the paper it seemed that 


production platers had to think again about their 
preparatory processes. Could the authors point 
the way in this regard and also the use of sub- 
deposits ? 


Authors’ Reply 


Mr. M. CLarkE, replying, and referring to the 
reason why some deposits gave a rising, and others 
a falling, characteristic, during the initial stages of 
metal removal, said that he believed this to be due 
to the fact that some deposited metals did not 
take kindly to a steel that was highly strained by 
cold rolling. Annealing appeared to improve this 

Two of the nickel diagrams given referred to 
strong orientations, but each of these behaved 
differently. In Fig. 2, which showed the effect 
of variables in the electrolyte on porosity, in the 
case of nickel the low porosities given by certain 
operating conditions appeared to correspond to 
strong preferred orientations, as reported in the 
literature. Those which gave rise to a higher 
porosity appeared to correspond to reported mixed 
or weak orientation. The mechanism of the way 
porosity arose from these orientation effects did 
not seem to them to be a matter of the way the 
deposit spread laterally. A deposit which was a 
poor lateral spreader would presumably be poor 
on all basis metals, whereas one found that some 
were bad on strained steel but good on annealed 
steel. Those that were bad on strained steel were 
sometimes good on copper. The porosity index 
was not thought to be artificially enhanced by the 
copper undercoat because other porosity tests had 
confirmed that the reduction in porosity of tin- 
nickel when a copper undercoat was applied was real. 

The methods of plating and the precautions 
taken in preparation were chosen in the belief 
that they were getting as. good a distribution of 
both metal removed and deposit applied as they 
could. 

Several speakers, in referring to cold reduction, 
had asked whether the minima were raised. For 
this particular steel and method this appeared to 
be the case. It might be due to the squeezing 
out of the bonds, but the same result was found 
in mechanical polishing where the zones could 
be mixed up. 

It was felt that adhesion was good. Before 
plating experimental samples, test-pieces had been 
examined for cracks, pits etc. No trouble had 
been experienced with the results reported in the 
paper. 

In the eight-minute anodic cleaning with caustic 
soda the panels we re-oxidized or toasted a light 
brown colour. Upon being dipped in acid the 
oxide was removed very quickly. The net result 
was a fairly easily controlled way of removing a 


Continued in page 312 
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very small amount of the surface. The amount 
removed by the acid in the absence of anodic 
cleaning was so very small as not to be at all com- 
parable even with the small amounts removed by 
other means. 

In the anodic etching they had used the 42 
per cent volume for volume sulphuric bath adopted 
by many. 

Mr. Sprague had been surprised at the departures 
from typical commercial practice. If one did not 
do exactly that there would be no progress! The 
final cleaning, with which so many people had 
been concerned, amounted to a light cleaning to 
remove oil or grease picked up from the acid bath. 
It was trisodium phosphate, not caustic soda, 
and this was followed by a sound rinsing. The 
criticism of their use of low current density, 
outside commercial ranges, was not valid where 
exploratory work was concerned. They had used 
various steels as they came to them, in varying 
gauges. 

So far as the nature of the porosity was concerned 
it was felt that it must have to do with both the 
inclusion type of porosity and porosity between 
the grains. The matter of examining the composi- 
tion of the surface layers of the steel, instead of 
the average analysis, was very interesting. The 
substrate nature was not thought to affect the 
porosity index. The method worked quite well 
on undercoats of even greater electro-chemical 
differences than existed between cementite and 
pearlite. The amount of steel removed by immer- 
sion in the acid alone was very small, and would 
not move the axis of the graph very much. 


Depth of Beilby Layer 

The depth of the Beilby layer formed during 
mechanical polishing was not known but the fact 
that so many different methods gave similar results, 
allowing for experimental difficulties, had given 
them confidence that the depth of steel removed 
was the overriding factor, not the way in which it 
was removed. 

They had tried vacuum methods in order to get 
the solution into pores and, with the very thin 
coatings that they used in their test, had found 
that they could get the solution in without resorting 
either to that means or to wetting agents, which 
in practice were not used. The conditions chosen 
for nickel or tin-nickel were those which in general 
gave the minimum porosity due to electrolyte 
variations. 

The arguments derived from nickel-chromium 
coatings of fair thickness did not apply; the trouble 
arose from porosity or discontinuity in the chro- 
mium, not the nickel. 


Sub-Scale Oxide Inclusions 


Mr. S. C. BriTTON, replying further, said that 
they were concerned with a depth that did not 
go through the first grain proper, rather into the 
fairly shattered and deformed surface. When 
they spoke of inclusions affecting the results they 
had in mind not the inclusions one saw ordinarily, 
but perhaps sub-scale oxide inclusions formed 
during the hot stages. 

For those who sought practical guidance he 
would say that the present work had been done 
deliberately under carefully controlled laboratory 
conditions on perfectly flat pieces of steel. In 
practice this was rarely encountered. One normally 
used fabricated shapes in which the zones became 
inextricably mixed. They did not feel that the 
zones were of enormous importance for many 
forms of manufactured goods. They may well be 
for tin plate, where the plating was on flat strip, 
and certain other strip production. 

They had not said that the zones were the only 
aspect. Considerable roughness no doubt arose 
from the method of preparing the steel. What 
they were at pains to point out was that much of 
the experimental work that had gone before had 
used only variations in preparatory method, without 
regard to the depth of steel removed. This in- 
evitably had produced a conflicting series of results. 
In practice one might not get this conflict. 


To be continued 


NEW TINNING LINE IN 
PRODUCTION 


S.C.0.W. Now Operate Six Lines 
OLLOWING a successful two-week trial run, 


commercial quality tinplate was produced 
during the first commissioning day (July 18) on 
the new electrolytic tinning line at the Trostre 
Works of The Steel Company of Wales Ltd. 
Twenty-four hours later the line was producing 
material destined for export. 


Unique Features 


This line, capable of a maximum speed of 1,500 
feet per minute, has two unique features used for 
the first time in this country. These are a looping 
tower containing 1,000 feet of strip storage, which 
enables maximum speed to be maintained during 
coil changeover, and a high-speed sheet classifier 
capable of operating at speeds in excess of 1,000 
feet per minute. 

This new electrolytic tinning line makes a total 
of six lines in operation in The Steel Company of 
Wales, three at Trostre Works and three at Velindre. 





august, 196! 








FINISHING 





MISUSE 


metal finishing journal 





OF WORDS 


“PORCELAIN ENAMEL” 


Prosecution Under Merchandising 


Marks Aet 


= Paints Ltd., Sunderland who were fined £20 with £25 


costs for an offence under the Merchandising Marks 
Tower Bridge, London, Magistrates court on July 25, did not 
liberately set out to defraud anyone,” 


Act at 
* de- 
said Mr. R. Anderson (chairman). 


He said that the Bench thought that the firm had not taken sufficient 


care in this case. 


The prosecution was brought by 
the Board of Trade against Camrex 
Paints Ltd. and at an earlier hearing 
on July 17 Mr. D. A. Grant, for 
the Board of Trade, said that under 
the act any person who sold goods 
under a false trade description should 
be guilty of an offence. The Board 
of Trade said that this applied in the 
case of Camrex Paints, Ltd., who had 
sold at Tooting a product described 
as “porcelain enamel.” Camrex 
Paints, Ltd., denied the offence. 


Complaint by V.E.D.C. 

The prosecution arose from a 
complaint to the board by the Vitreous 
Enamel Development Council. The 
proceedings were not brought without 
any warning because a director of 
Camrex Paints, Ltd., was seen by 
the Board’s inspector in November. 
The defendants continued to use 
the description after they had been 
asked not to do so. 

Mr. Grant went on to describe 
porcelain enamel. It was, he said, 
a thin layer of glass fused to a metal 
at a high temperature. It was very 
hard, resisted heat, corrosion and 
scratches. It was used extensively 
on kitchenware and baths. These 
were properties which the Camrex 
product could not have. Mr. Grant 
added: ‘‘ Porcelain enamel cannot 
be bought in tins like paint, yet this 
is what the defendants would have 
you believe, and you can apply it 
with a brush. The defendants’ pro- 
duct is really a sort of paint.” 


Mr. Grant called a 
expert witnesses to describe porcelain 
enamel. One of them, Mr. Norman 
Parker, a director of a firm of por- 
celain enamellers, told the court that 
anyone who had a porcelain enamel 
article which needed repairing could 
be led to buy a tin of Camrex paint 
to effect a repair, and that would 
be impossible. 


On July 25, at the continuation of 


the hearing Mr. Dennis Cameron, 
a director of Camrex, said this par- 
ticular product was first marketed in 
March 1959 and was marketed 
through the trade. It was given the 
name porcelain enamel because it 
had a surface harder than enamel 
paint. The word porcelain was 
used as an adjective to convey that 
it had some characteristics of por- 
celain. 


Mr. Cameron produced a tile of 


his paint which had been subjected 
to 200° C. for two hours and said 
that it would be possible to repair 
baths with the product. 


He said the term porcelain was 
used in the paint industry trade and 
he produced a certificate of an entry 
in the Trade Mark Register showing 
that a paint firm had registered the 
name porcelain in 1896. 


In cross-examination Mr. Grant 
stated that there was no complaint 
against the quality of the paint, but 
only about the two words “ por- 
celain’’ and “ enamel” being used 
together. 


number of 





Mr. Harry Chambers, technical 
journalist, said the term porcelain 
enamel was not exclusive to any one 
trade, and he had heard it used in 
the paint trade. 


Mr. J. Ditchburn, for Camrex, 
said the prosecution had fallen short 
of the necessary proof. The word 
porcelain could still be a descriptive 
term. The Camrex product could 
be used adequately on baths. The 
expression “‘ porcelain enamel ”’ had 
been used in the paint industry 
and therefore there was no confusion. 


“This case 
amount of publicity last week,” 
he said. ‘I would like to point 
out that the product is not a two- 
stage product as was stated in the 
press. It is a one-stage product. 
You use an activator and you apply 
in one coat.” 


A Press 


received a_ certain 


Association Report 


IMPROVEMENT OF ZINC-RICH 
PAINTS 


HE Zinc Pigment Development 

Association has announced that 
the three of its members who manu- 
facture zinc dust pigments have 
been awarded a contract by the 
Expanded Research Programme of 
the American Zinc Institute and 
Lead Industries Association to carry 
out a foint programme of research 
to improve the characteristics of 
zinc-rich paints. Most of the prac- 
tical work will be carried out in the 
research laboratories of the Imperial 
Smelting Corporation Ltd. at Avon- 
mouth, with the assistance of Amal- 
gamated Oxides (1939) Ltd. of Dart- 
ford and Durham Chemicals Ltd. of 
Birtley. A committee representing 
all three companies and the Zinc 
Development Association will meet 
frequently to guide the research. 

Initially attention will be given to 
developing better paints for the 
priming of motor-car underbodies, 
and later, work will be done on paints 
for structural steelwork and marine 
applications. 

The programme is supported by 
metal producers and mining companies 
in the U.S.A. and the British Com- 
monwealth and is being carried out 
in several countries. 
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GERMAN COMPANY ACQUIRED 
BY LAPORTE 


APORTE 
nounce 


Ltd. an- 
agreed to 


Industries 
that it has 


acquire all the issued share capital of 


Elektrochemische Werke Munchen 
Aktiengesellschaft, Hollriegelskreuth, 
Nr. Munich, Western Germany 
E.W.M.). The consideration for 
this acquisition will consist partly 
of shares of L.I.L. and partly of 
cash, the total amount being 
£1,506,629 at present market prices. 

E.W.M. is one of the major pro- 
ducers in the German Federal Re- 
public of hydrogen peroxide by the 
electrolytic process, organic and in- 
organic peroxides, persulphates and 
chlorites and other chemical products. 

The main products of E.W.M. are 
also produced in the United Kingdom 
by Laporte Chemicals Ltd. (one of 
the principal subsidiaries of Laporte 
Industries Ltd). Laporte Chemicals 
Ltd. is at present operating E.W.M.’s 
process for the manufacture of 
sodium chlorite at Luton. 

Mr. Geoffrey Hickson, managing 
director of Laporte Chemicals and a 
director of L.I.L., Mr. L. H. Binding, 
group chief accountant of L.I.L., 
and Dr. J. Strobl, a lawyer practising 
in Munich, will join the board of 
directors of E.W.M. Dr. K. Merck, 
the present chairman of E.W.M., 
will retain this position. The man- 
agement of E.W.M. will remain in 
the hands of Herr Paul O. Schlick 
and Dr. Eugen Klenk. 
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DIVERSEY DEVELOPMENTS 


IVERSEY (U.K.) Ltd. and its 

associate company, Deosan Ltd., 
announce that the Diversey-Deosan 
Chemical and Bacteriological Labor- 
atories, which previously operated as 
separate units, have now been amal- 
gamated to form one joint research 
and development department. This 
department will be responsible for 
all research, development and labor- 
atory work for the four divisions of 
the company, which produces and 
markets specialized sterilizers and 
detergents for the agricultural, food- 
processing, catering and metals in- 
dustries. 

The following appointments in the 
new department are announced 
technical manager: R. E. Chandler, 
M.Sc., Chief Chemist: R. H. Vickers, 
B.Sc., Bacteriological Laboratory 
supervisor: T. Mitchell, A.I.M.L.T., 
Agricultural and Hygiene Section 
supervisor: A. Saville, B.Sc., Indus- 
trial Section supervisor: E. Roitt, B.A. 
A. H. Walters, F.I.M.L.T., M.R.S.H. 
will in future act as scientific adviser 
to the company 

It is also announced that Diversey 
interests have been further extended 
by the purchase of Heather Chemical 
Products Ltd., Toronto, Canada, 
makers of industrial metal cleaners 
and metal finishing compounds 


With the acquisition of this com- 
pany, Diversey now have four plants 
in Canada and subsidiaries in Latin 
America, Australia, France and Italy, 


MODERN TRENDS IN DUST CONTROL EQUIPMENT 


HE illustration shows a Dallow Lambert 


‘* Unimaster "’ dust collection unit 


serving a batch of four machines, the inter-connecting ducting having 


been obtained by the user to suit his layout. 


There is a current trend in favour 


of this type of dust collection equipment provided it is a complete plant in 
itself, having its own built-in fan, filter, power-operated shaking mechanism 


and dust container. 


Lambert and Co. Ltd., Thurmaston, 


This dust collection equipment is manufactured by Dallow 
Leicester. 
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MOBILE SHOTBLASTING UNIT 


ACKED by over seventy years 

shotblasting experience and the 
resources of the Staveley Coal and 
Iron Co. Ltd., group, the Birmingham 
firm of R. J. Richardson and Sons, 
Ltd., is now operating a mobile 
site shotblasting service throughout 
the U.K. 

The equipment employed is trans- 
ported to sites on one 7-ton B.M.C. 
truck and one Bedford 7-ton four- 
wheel-drive truck, each towing a 
7-ton, four-wheel trailer. The first 
trailer carries a Leyland Brush 90- 
kVA diesel generating set to provide 
electrical power for the operation of 
driers, recovery plant and dust 
suppression units, while the second 
transports a Consolidated Pneumatic 
type 600-RO-2 Rolls-Royce powered 
rotary “‘Power Vane’’ compressor 
which delivers 600 c.f.m. of com- 
pressed air at a working pressure of 
10§ Ib. per sq. in., for the operation of 
the Tilghman shotblasting equipment. 

A diverse range of contracts is 
undertaken with this equipment and 
the solution of such problems as are 
involved in the selection of air driers to 
eliminate condensation forming when 
shotblasting the interior of tankers has 
been of particular interest. While 
the bulk of the work carried out is 
concerned with all types of surface 
preparation, prior to painting, a 
number of applications exist where the 
high consistent standard of finish ob- 
tained by this plant is of great signi- 
ficance. 

As a means of surface preparation 
or finishing, the site process is not 
restricted to steelwork, but may be 
used to prepare the surfaces of most 
types of material, with due selection 
of the correct pressure and 
blasting medium 


shot- 


CHEMICAL PRICES REDUCED 


SSOCIATED Chemical Com- 
panies (Sales) Ltd., announce 
the introduction of a revised home 
price schedule for chromium chemi- 
cals in which it has been found 
possible to incorporate a reduction 
in the price of certain chrome 
products, as a result of increased 
efficiency from new plants 
Customers who have not yet 
received full details of price schedules, 
snould write immediately for in- 
tormation to P.O. Box No. 6, Leeds 


Change of Name 


f be. name of Radio Heaters Ltd. 
has been changed to Radyne 
Ltd. 
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INTERNATIONAL RESEARCH CORPORATION 


STARTS OPERATIONS 


NEW corporation to provide 

research, technical information, 
investment advisory, and management 
services in the United States and 
Europe has been organized by Dr. 
Clyde Williams, Columbus, Ohio, and 
his American and European business 
associates. 

Dr. Williams has been a frequent 
visitor to London between 1951 and 
1956 when, as present of Battelle 
Memorial Institute, he established 
Battelle’s European Operations which 
consisted of research institutes in 
Frankfurt and Geneva, and technical 
offices in London, (at John Adam 
House, John Adam St., London, 
W.C.2), Paris, Milan and Madrid. 

In 1956, Dr. Williams discussed 
plans for building a laboratory in 
Britain with Mr. Harold MacMillan 
then Chancellor of the Exchequer), 
Mr. Peter Thorneycroft (President 
of the Board of Trade), and Sir 
David Eccles (Minister of Education). 
Incorporated in Ohio, the Clyde 
Williams Corporation has its main 
offices at 50, West Gay Street, 
Columbus; branch offices will be 
maintained in London and Paris. 
Dr. Clyde Williams, Dr. F. R. Hensel, 
Dr. L. Kermit Herndon, and Mr. 
H. H. Jackson, have been appointed 
to the board of directors. Officers 
of the Corporation will be: Dr. 
Williams, president and chairman; 
Mr. Jackson, executive vice-president ; 


NEW COMPANIES 


**Ltd"’ is understood, also “* Private Co." 
Figures = Capital, Names= Directors, ali unless 
otherwise indicated 


T. Duke and Co. 
120 Birdbrook Road, Great Barr, 
Birmingham 22a. June 16. £300. 
To carry on bus. of platers, polishers, 
bronzers, etc. Thomas Duke. 


Polishers). 


Fabri-Pol, 26, Corporation Street, 
Manchester. June 20. £100. To 
carry on the business of metal 
polishers, burnishers, finishers, etc. 
Stanley D. Hibbert, Ada B. Hibbert. 


Moisture Control, Park 
Station Road, Braughing, Ware, 
Herts. June 22. £5,000. To carry 
on the business of buyers and sellers 
of and dealers in heating, drying, 
temperature of moisture control plant, 
Wm. J. Odell 


Cellosprays, Arch No. 309 West 
Wharf Road, Tyndale Street, Cardiff. 
July 3. £300. To carry on business 
of paint sprayers, etc. Graham 
Rumble, Kenneth R. Calnan, Arthur 
J. E. Rumble. 


Cottage, 


etc, 


From the Register compiled by Jordan & Sons Ltd 
16 Chancery Lane, London, W.C2. 


Dr. H. E. Zentler Gordon, vice- 
president; Mr. Clyde Williams Jnr., 
secretary and treasurer, and others 
to be named. 

‘““A major purpose of the company is 
to provide liaison between European 
and American technology,” Dr. Wil- 
liams stated in announcing the 
launching of the new _ enterprise. 
‘“Tremendous progress is being made 
in research and technology on each 
side of the Atlantic, yet—at the 
businessman’s level—there are in- 
adequate mechanisms for communi- 
cations and integration of techno- 
logical developments. As a result, 
benefits that could accrue to com- 
panies both in the United States and 
Europe are delayed in coming. What 
we are doing is to hasten the process 
of across-the-Atlantic information 
dissemination as it relates to tech- 
nology to markets for products, and 
to finance and investments.” 

Dr. Williams, who introduced the 
concept of contract research in 
Europe with his establishment of the 
laboratories of Battelle Institute in 
Frankfurt, Germany and Geneva, 
Switzerland, approximately ten years 
ago, said that among other things the 
new firm is advising American com- 
panies where to place research 
projects. For this purpose, European 
nationals highly trained in research 
management will be attached to the 
London and Paris Offices. 


CANADIAN AWARD FOR MARINE 
PAINTS PAPER 
HE paper “* Surface Coatings for 
Marine Conditions” written by 
Mr. R. A. Hartley, technical manager 
of International Paints (Canada) Ltd., 
has recently been awarded the Pro- 
tective Coatings Division Award of 
the Chemical Institute of Canada. 
This paper was presented last year 
to a meeting of the Society of Naval 
Architects and Marine Engineers 
Eastern Canadian Section) in Mon- 
treal. It contains an authoritative 
review of the current problems facing 
the marine paint manufacturer and 
includes a forecast of some of the 
developments which may be expected 
in the future. 


Surface Treatment & Protection 
SHORT course dealing with 
A topics allied to surface treatment 
and protection of metals is being 
organized by the Metallurgy section 
at Enfield Technical College. 
Fee for the course is £1. 
cation forms and further details 
can be obtained from V. James, 
Metallurgy Section, Enfield Technical 
College, Queensway, Enfield. 


Appli- 
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Plastics at Packaging 


Exhibition 


T the Packaging Exhibition at 
Olympia from September 5-15, 
1961, Telcon Plastics Ltd., of Green 
Street Green, Orpington, Kent (a 
member of the BICC Group) will 
emphasize Telcothene polythene 
coating and lamination to provide 
media which are moisture-proof and 
chemically resistant. Special promin- 
ence will be given to the introduction 
of coatings down to 0.0003 inch in 
thickness, a new development of con- 
siderable promise. In many instances 
where polvthene-coated materials, 
though desirable on the score of their 
protective properties, have hitherto 
been ruled out by cost, the economies 
brought about by these ultra-thin 
coatings, especially when applied to 
inexpensive papers, will prove a 
decisive and positive factor 
Examples of the applications of a 
wide variety of Telcothene-coated and 
laminated materials will be demon- 
strated, and also featured will be 
extruded thermoplastics sheeting, and 
plastics powders, the latter for the 
dip-coating of metal articles. The 
durable and decorative finish provided 
by the dip-coating process is of 
considerable value in display work 


Industrial Water and 
Effluents Group 


NEW subject group of the Society 

of Chemical Industry is being 
formed under the Chairmanship of 
Dr. B. A. Southgate, Director of the 
Water Pollution Research Labora- 
tory of D.S.LR. 


The Group, to be known as the 
‘“ Industrial Water and Effiuents ” 
Group, will be of interest in all 
aspects of the science and technology 
of treatment, conservation and econ- 
omic use of water and of the treat- 
ment and disposal of effluents. A 
programme of meetings is being 
arranged for the 1961 62 session, 
the first of which will take place on 
November 1 at the Royal Institution, 
21 Albemarle Street, London, W.1. 


Anyone interested in becoming a 
member of the new Group is invited 
to write to the General Secretary, 
Society of Chemical Industry, 14 
Belgrave Square, S.W.1. or to the 
Industrial Water and Effluents Group 
Secretary—J. L. Hewson, Imperial 
Chemical House, Millbank, S.W.1. 
from whom further particulars and 
membership application forms may 
be obt&ined. 
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INDUSTRIAL APPOINTMENTS 


Mr. J. E. Entwistle has been 
appointed a director of Electro- 
Chemical Engineering Co. Ltd., 
Sheerwater, Woking, Surrey. On 
demobilization from the Royal Navy, 
he took a post-graduate Chemical 
Engineering course at Loughborough 
College. He then held appointments 
as works manager of Metanodic 
(Engineers) Ltd., and _ laboratory 


manager of Williams and Williams 
Ltd., before joining Electro-Chemical 
Engineering Co. Ltd., in 1954. 

* _ * 


Mr. H. R. Brooker has joined the 
board of Johnson, Matthey and 
Co. Ltd., as a joint managing director. 
Mr. Brooker has hitherto been 
general sales manager and will con- 
tinue to be principally responsible 
for all the sales divisions of the 
company. 

* * * 

The Companies of the Geigy 
Group have elected the following 
additional directors. 

The Geigy Co. Ltd., Mr. L. R. 
Dowsett, Mr. A. Hill, Mr. T. W. 
Parton, and Mr. J. Smethurst. 

Geigy Pharmaceutical Co. Ltd. 
Dr. R. H. Gosling and Mr. S. W. 
Kipling. 

Ashburton Chemical Works 
Ltd. Mr. K. M. Townsend and Mr. 
B. J. Warr. 

James Anderson and _ Co. 
(Colours) Ltd. Viscount Rochdale as 
chairman, in succession to Mr. A. H. 
Whitaker. Dr. F. Buchmeier, deputy 
chairman. Mr. T. Gibson and Mr. 
K. G. Hargreaves, directors. 


Automatic Treatment 
of Process Effluent 


HE recently completed plant 

constructed for the Texas In- 
strument Co. at Manton Lane, 
Bedford has been designed to facilitate 
the most efficient production methods 
for the manufacture of semi-conductor 
devices. Wherever possible, instru- 
ment control methods are employed 
and an example of one of these 
instrument methods may be illus- 
trated by the application of pH 
control during the treatment of 
process effluent. 

During semi-conductor device 
processing considerable quantities of 
effluent are produced. This effluent 
is made of hydrofluoric, acetic, and 
nitric acids of varying composition, 
together with water-miscible solvents 
and large quantities of process water. 
The pH value of the effluent can 


Mr. P. Y. Moyse, formerly sales 
manager, has been appointed general 
manager of Pinchin Johnson and 
Co., 4, Carlton Gardens, S.W.1, 
manufacturers of industrial paints 
and electrical insulating varnishes, 
lacquers and compounds. He joined 
the company in 1934 and served a 
three-year indentured apprenticeship 
at Minerva Works, Silvertown. This 
training was followed by a further 
period of two years in the laboratories. 
Later he was transferred to Man- 
chester as a technical sales represen- 
tative for a two-year period. At the 
age of 27 he was appointed Man- 
chester Area manager. He returned 
to London in 1956 to take up his 
appointment as sales manager. 


* * * 


Mr. C. F. Kearton, O.B.E., F.R.S., 
deputy chairman, has resigned from 
the board of Pinchin, Johnson and 
Associates Ltd. at his own request. 

The following appointments have 
been made : Mr. W. T. Branscombe, 
deputy chairman, having relinquished 
his position as managing director. 
Mr. W. Gerrard Daroux as managing 
director. Mr. G. F. Ingham Clark 
as commercial director. Mr. W. S. 
Kerr as a director and sales director. 


* * * 


Mr. Donald Bradburn has been 
appointed sales director (Midlands 
Area) of Newton Plating Jigs and 
Insulations Ltd., Acton, W.3. 


vary between 0.5 and 5.0 and have a 
biochemical oxygen demand of ap- 
proximately 2,000. Quantities of up 
to 74,000 gallons a day with peak 
flows of 7,000 gallons per hour are 
continuously and automatically treated 
before disposal into the local authori- 
ties’ drains. 
Treatment of the 
prises a _ single-stage chemical 
treatment followed by settling of 
solids and a final biological treatment. 
The effluent is first collected in two 
3,000-gal. balancing tanks from which 
it is pumped under level control into 
a 1,500-gal. treatment tank where 
lime slurry is added under pH 
control. Precipitation of solids takes 
place more effectively at pH values 
between 7.5 and 8.0 and Pye industrial 
pH measuring equipment coupled 
to a Taylor pneumatic controller 
adjust the rate of lime slurry addition 
to maintain these optimum conditions. 
From the treatment tank the 


effluent com- 
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Associated Chemical Companies 
Sales) Ltd., announce the appoint- 
ment of Mr. Percy J. Williams as 
Midlands and Southern Area sales 
manager, and Mr. Jack Wells as 
Northern Area sales manager. Mr. 
Williams is at the company’s offices 
at 6 Arlington Street, St. James’s, 
London, S.W.1, and Mr. Wells at 
the offices at Trafford Park Road, 
Manchester, 17. 


OBITUARY 


TEDD: The Distillers Co. Ltd., 
Chemical Division, regret to announce 
the death of Mr. John Tedd, export 
sales manager, which took place 
after a long illness. 

Mr. Tedd, who was aged 44 years, 
was a B.Sc. of Belgrade University 
and qualified as a mining engineer 
at the Camborne School of Mines. 
He joined D.C.L. in 1957 as overseas 
sales representative to British In- 
dustrial Solvents Ltd. 


neutralized effluent is passed through 
a large settling tank where the sus- 
pended solids, mainly in the form 
of insoluble calcium fluoride, are 
removed. The final biological treat- 
ment, where the water-miscible sol- 
vents are reduced to an acceptable 
level, precedes a final pH check 
As the clarified liquor leaves the 
effluent plant a continuous sample is 
taken and passed through a Pye 
flow-type electrode assembly and a 
continuous recording of the final 
effluent pH value is taken before the 
effluent is passed into the drains. 

The treated effluent conforms to 
the local authorities’ requirements 
with fluorides below 30 ppm, metals 
in suspension and solution 20 ppm, 
suspended solids 20 ppm, B.O.D. 300 
and a pH value between 6.0 and 9.0. 

The automatic pH control equip- 
ment employed on this plant was 
supplied and installed by W. G. Pye 
and Co. Ltd., Cambridge. 
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Trade and 


Technical 


News Sheets Nos. 16 to 27 have 
been received from W. Canning and 
Co. Ltd., Birmingham. These sheets 
give details of a wide variety of the 
company’s products including electro- 
lytic de-ruster salts, electrolytic 
nickel stripping salts, ‘“* Durvanic” 
nickel anodes, various plating solu- 
tions, paint stripper, etc. etc. 


* * * 


A leaflet from The Pyrene Co. 
Ltd. (Metal Finishing Division), 
Brentford, Middlesex, gives details 
of the company’s range of de-rusting 
materials. Preperite No. 1 is an 
uninhibited solution which conforms 
to the Ministry of Defence Specifica- 
tion DEF-36, while Preperite No. 3 
is an inhibited solution conforming 
to Ministry of Defence specification 
DEF-37. Paste Preperite is a new 
product for the removal of rust 
from iron and steel and is especially 
suitable for “‘spot’’ de-rusting where 
it is ummecessary or inconvenient to 
immerse the complete component in 
the solution. 


* * * 


A recent issue of “Paint in In- 
dustry,”” published by the Industrial 
Division of Blundell, Spence and 
Co. Ltd., is mainly devoted to the 
advantages of using electrostatic 
spraying. In addition to giving 
details of typical installations of 
Ransburg equipment, an article by 
R. Tilney, A.M.I.Mech.E., entitled 
“The Facts about the Ransburg 
Process” is included. Details of 
typical Blundell Spence paint formu- 
lations for use with the process are 
also given. 


* * 7 


From Kerry’s (Ultrasonics) Ltd., 
London, E.15, a series of leaflets 
has been received describing and 
illustrating the ultrasonic cleaning 
plant manufactured by the company. 
Drawings of typical ultrasonic plant 
layouts are also included. 

* * * 

No. 11 in the series “ICI Titanium 
for Chemical Plant”, published by 
the Metals Division of Imperial 
Chemical Industries Ltd., Birming- 
ham 6, deals with the use of titanium 
for textile and paper pulp bleaching 
plant. 

* * * 

The July issue of “Efco-Udylite 
Review,” published by the Electro- 
Chemical Engineering Co. Ltd., 
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Publications 


Sheerwater, Woking, Surrey, has been 
produced in an enlarged format and 
a changed type face. This issue 
gives details of the company’s new 
Midlands depot at Moor Lane, 
Witton, Birmingham 6, describes the 
company’s new plant for the produc- 
tion of organic brighteners, and gives 
full details and illustration of the 
recently-installed Jaguar Cars Ltd. 
plating plant. A short article deals 
with the electroplating of musical 
instruments. 


* * * 


Abstracts of papers presented at 
the Ist International Congress on 
Metallic Corrosion, London, April 
1961, form an interesting feature of 
a recent issue of ““The Nickel Bul- 
letin.”” Other items in the section 
on heat- and corrosion-resisting mat- 
erials draw attention to papers 
reporting work on the constitution, 
mechanical properties, fabrication and 
applications of high-temperature al- 
loys and steels, and the resistance of 
various nickel-containing materials 
to specific corrosive media. 

Literature on nickel plating is 
represented by, inter alia, items on 
the corrosion behaviour of nickel 
chromium coatings and electrodeposi- 
tion of nickel-containing alloys. An 
item on the properties of nickel- 
containing gunmetals is worthy of 
note, and in the section on structural 
steels due attention is paid to recently 
reported work. 

Of particular interest is the in- 
clusion of a data sheet outlining the 
properties of a new 18 per cent 
nickel-cobalt-molybdenum ‘‘mar-age- 
ing”’ steel, which, developed by The 
International Nickel Company, Inc., 
is capable of exhibiting a yield 
strength in excess of 110 tons/sq. in., 
while maintaining a_ nil-ductility 
temperature below —60°C. Its ex- 
cellent notch tensile strength is 
another outstanding characteristic. 

The Bulletin is published by The 
International Nickel Company 
Mond), Ltd., Thames House, Mill- 
bank, London, S.W.1. 


7 * * 


* Platinum-ized ’’ titanium mesh 
anodes, trademarked Platanium,which 
are reported to give solid platinum 
anode efficiency and quality per- 
formance at 1/5th the cost, are 
described in a new booklet published 
by the Sel-Rex Corporation, Nutley, 
N.J., U.S.A. 


317 


The illustrated technical data on 
Platanium suggests uses and appli- 
cations for this type of insoluble 
anode, which is said to be used 
extensively in applications ranging 
from platinum electroplating and 
electrochemical processing to refining 
catalysts and marine cathodic cor- 
rosion-protection. The special dia- 
mond-configuration design affords 
maximum anode area while cutting 
down overall size at least 50 per cent, 
according to the booklet. 

Basic anode sizes, shapes, and types 
of anode hooks available—with cor- 
responding prices—are given in the 
booklet, issued free on request. 


* * * 


A new edition of the colour guide 
showing the well-known standard 
Alka screen inks has just been pub- 
lished by Coates. Twenty-one col- 
ours are displayed, in booklet form. 
All the inks have been newly formu- 
lated, to give better performance at 
economic cost. 

Coates say that they were first 
with the revolutionary white spirit- 
reducible thin film screen inks, and 
the latest Alka inks represent a further 
advance. Alka inks contain no nitro 
cellulose and have no objectionable 
odour. All types of paper and board 
are suitable, and all types of stencils 
and silks may be employed. Excellent 
adhesion is also obtained on glass, 
metal, Perspex, cellulose acetate and 
many other unplasticised films. 

The Alka colour guide can be 
obtained from Coates Brothers Inks 
Ltd., Easton Street, Rosebery Avenue, 
London, W.C.1. 


* * * 


Johnson Matthey have issued the 
first data sheets of a revised and 
enlarged series describing products 
for the electrodeposition of the noble 
metals silver, gold, palladium, rho- 
dium, and platinum. 

Sheets issued deal with the types 
of high-purity silver anodes available 
for vat and barrel plating under a 
wide range of conditions. The Acid 
Hard Gold method of plating printed 
circuits, bright gold plating, and the 
Galvoric immersion process for decor- 
ative uses are covered, and also pal- 
ladium plating and the _ recently 
introduced DNS platinum process, 
which produces bright, heavy, and 
coherent deposits. 

Data sheets in preparation will 
give details of new rhodium plating 
methods and the well-established 
range of Johnson Matthey gold and 
silver salts. 

Sets of the electroplating data 
sheets are obtainable from the com- 
pany at 73-83, Hatton Garden, 
London, E.C.1. 
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Latest Developments 


in 





PLANT. 


PROCESSES AND 


EQUIPMENT 





Paint Film Holiday Detector 


OLIDAY detection of the thick bitumen 

coating of pipelines and tanks etc., is a well 
known procedure, and has been increasingly 
accepted as a standard method of testing for a 
considerable number of years. 


In the case of thin paint films the standard type 
of high-voltage detector is not suitable owing to 
breakdown of the thin film, and for this reason 
M.A.P.E.L. have developed a thin paint film holiday 
detector. This instrument is claimed accurately to 
determine pin-holes, voids or bare spots in a 
surface coating with a very high electrical resistance 
when such material is brushed or spread on to an 
electrically conductive surface such as steel or 
concrete. 


The paint film holiday detector (Fig. 1) is not 
a spark detector and is non-destructive. The 
applied voltage never exceeds 70 volts at any 
time. A flat sponge electrode measuring $ in. x 6 in. 
damped with clear water is the inspection electrode. 
When a fault is encountered in the paint film a 
small current leaks from the dry cell batteries and 
signals the presence of the fault by sounding a 
buzzer in the detector, together with a visual 
light indication on the unit. The design of the 
sponge electrode makes it possible to penetrate 
orifices and edges (where holidays are most likely 
to occur). Full inspection is assured because 


the wet sponge provides a continuous liquid film 
over the created area. 

The whole unit is extremely light in weight 
and can be easily held in one hand. Two models 
are available, one with a pistol grip handle, and 
the other with a belt attachment which will not 
hamper the operator’s activity on high structures 
where it is necessary to climb. 

Further details from Metal and Pipeline Endur- 
ance Ltd., Woolmer Green, Knebworth, Herts. 


Plastic Lining for Silos, Bins and Hoppers 


ORROSION Ltd., Southampton, have intro- 

duced Polytile type BL, which is claimed 
to give a clean, hygienic, washable lining with good 
resistance to water, chemicals and solvents and 
high resistance to abrasion. It is easily applied 
by brush, roller or spray-gun to the interior sur- 
faces of silos, bins, hoppers and the like, made of 
steel, concrete, wood and other normal construc- 
tional materials. 

In addition to good abrasion resistance, the 
makers say that trials over a wide field during the 
past two or three years have shown Polytile type 
BL to have remarkable release properties, that is, 
materials do not stick to it. 

The material is applied by simple methods over 
surfaces prepared in the ordinary way, and hardens 
off at ordinary temperatures, and can be used 
in situ in any location. 


Fig. 1.—Paint film holiday detector. 








Albright & Wilson prepare for action. .. 


If you have 


problems in polishing before 


electroplating, Albright & Wilson 


have these answers: 


WETTING 
AGENTS PHOSBRITE 183 


ALBRIGHT & WILSON chemical polishing solution effectively and 
also supply the following quickly provides the essential level surface 
wetting agents for use with on brass before bright nickel plating, even 
electroplating solutions: with the most intricately shaped pressings. 


AUTOMATIC AND 
PB-A1 {or use with cathode PHOSBRITE 184 MANUAL PLANT 


rail-agitated nickel solutions; 

suitable for Plusbrite Nickel similarly acts as a chemical polishing 

electrolyte. pre-treatment before bright nickel plating 
on nickel silver or beryllium copper. 


Albright & Wilson design ano 
supply automatic as well 

as manual plant for 
electroplating and 


PB-A2 ‘Non-toaming" PYR O BRITE chemical polishing. 


liquid for use with air- 
agitated nickel solutions; the new copper-plating bath provides a 
suitable for Plusbrite and bright level deposit, eliminating copper 
PB-SF Nickel electrolyte. finishing on zinc alloy die-castings 
and steel pressings before bright nickel 
PB-AS5 Extruded solid and chromium plating. 
suitable for all cathode 
rail-agitated solutions, 
including nickel sulphamate 
electrolyte. TECHNICAL SERVICE 
Technologists with wide experience in 
the Metal Finishing industry are available to 
discuss your problems and to formulate plating 
procedures to suit individual 


requirements. 








METAL FINISHING FROM A TO Z 


Pyrobrfte bath with PY-61C makes finishing unnecessary! 


The new PYROBRITE bath with addition 
agent PY-61C was developed by 
Albright & Wilson's own chemists. 

It is a significant advance over 

all previous copper plating methods, 

as proved in commercial practice. 


Albright & Wilson's PYRO- 
BRITE bath, based on pyro- 
phosphates, is less toxic than 
conventional cyanide baths 
and much higher plating rates 


are possible. It has outstand- 
ingly good levelling charac- 
teristics, is easy to control 
and produces fully bright, 
close-grained, smooth de- 
posits which do not finger- 
mark or spot out. The PYRO- 
BRITE copper bath is used 
for electroforming, for decor- 
ative plating and as a stop-off 
medium during nitriding or 
__carburizing of steel. 











METAL FINISHING FROM A TO Z 


Four Albright & Wilson advances in nickel plating! 


Whatever your nickel plating 
problem—A & W have an answer 
that’s right for YOU! 


PLUSBRITE NICKEL 
plating bath. Combines the 
seven major requirements for 
effective bright nickel deposits. 


for semi-bright 
nickel plating at high 
speed, a stable, 
sulphur-free addition 
agent which gives 
the bath excellent 
levelling characteristics. 
This semi-bright 
deposit is intended for 
use with Plusbrite 
nickel as part of an 
excellent duplex system 

It is also useful as a 

fast-plating, semi- 


bright solution. 


NEWS ABOUT SILVER AND TIN PLATING OVERLEAF 


Low cost 


Fully bright deposits of 
excellent colour 


Excellent levelling 
properties 


High ductility 


Good reception to 
chromium plating 


Easy control 
High speed deposition 


NICKEL SULPHAMATE 


provides a bath for rapid plating of heavy nickel 


PLUSBRITE DUPLEX 


is for use where excellent 
corrosion resistance and 
maximum ductility is 
required with a fully 
bright finish 

The addition agents do 
not produce harmful 
breakdown products and 
are not removed by 
continuous filtration 
through carbon. 


deposits, with superior ductility and low internal 
stress. It is used in the production of gramophone 


record stampers, in electroforming, in the 


re-sizing of worn parts and in facing of 


stereos and electrotypes. 











Albright & Wilson lead the field in silver & tin plating! 


FOR SILVER PLATING 


Plusbrite Silver addition agents give first- 
class results for: 


* Plating of electrical and electronic components. The deposit 
is unalloyed, retaining its full electrical conductivity. 


* Plating of decorative silver, tableware, cutlery, jewellery FO R T i N P L A Ti N G 
and musical instruments. 

* Plating engine bearings where minimum lubrication 
is available. 


Albright & Wilson are now able to offer 
potassium stannate at an economical price. 
The potassium bath has the following advantages 
The Plusbrite silver plating bath provides: over the conventional sodium bath: 
* A fully bright deposit over an extremely 
wide current density range. 
* The possibility of very high 
plating rates. 
* A hard (110 V.P.N.) and tarnish 
resistant deposit. 
* Elimination of 
finishing in For Immersion Deposition 
many cases. 


For Electrotinning 
* Higher plating speeds. 
* Less sludge and greater ease of control 
* Further improvements by using ‘‘high speed" 
tin anodes. 


* Reduced sludge formation. 

* In the Phostin process for aluminium the 
solution composition is modified to 
provide a self-regulating bath needing 
infrequent discarding. 





WHATEVER THE PROBLEM... plating, polishing or plant... 
.. consult ALBRIGHT & WILSON 


=>) 
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Corrosion Meter 


HE _orrosometer (Fig. 2.), marketed in Great 

Britain and the Commonwealth by Winston 
Electronics, Ltd., Shepperton, Middlesex, on behalf 
of the Crest Instrument Company, Santa Fé 
Springs, California, U.S.A., is claimed to create 
a new standard in the measurement of corrosion 
in the laboratory, process and storage plants in 
many industries by giving a direct reading of the 
corrosion rate in less than a minute. By using 
this instrument and its probes the efficiency of 
anti-corrosion methods may be ascertained and 
remedial action carried out at the appropriate 
time, thus eliminating accidents, damage to plant 
and hold-ups. 

By means of its system of probes, the one in- 
strument, which can be operated from the mains, 
or battery, can measure the corrosion at a consider- 
able number of points. 

The probes consist of an exposed specimen of 
the material of which the pipe line, reaction chamber, 
storage tank, or laboratory sample is made, a 
reference specimen and a check specimen. The 
reading from the probe is directly in micro-inches 
or centimetres on the meter without removal of 
the specimen, and the Corrosometer may be used 
for all metals and alloys. 

Each reading takes less than one minute and is 
independent of system temperature and environ- 
ment. The probe is connected to the Corrosometer 
only at the time when the reading is made. 

The meter determines the progress of corrosion 
on the metal specimen by measuring the increase 
in electrical resistance as the cross-section of 
specimen is reduced by corrosion. 

The corrosive action on the exposed specimen 
converts the metal into a non-metal and thus the 
electrical resistance of the metal probe increases 
as the corrosion proceeds on its surface. The 





Fig. 2. 


Corrosion meter. 


resistance ratio is then determined between the 
exposed specimen and a companion coated reference 
specimen made of the same metal. This method 
is the patented feature of the Corrosometer and 
gives readings which are independent of temper- 
ature. 

A third short check specimen, also coated for 
protection, is used to verify the corrosion reading. 
Constant measurement between check and reference 
specimens shows that the protective coatings of 
the probe are intact. The test-point is compared 
of the three probes together. 

The meter dial reads directly in penetration 
units or micro-inches and no cleaning, weighing 
and analysis of the specimen is required. 

NEW surface measuring instrument, the 
A “Talysurf Model 105,” is a portable and 
relatively inexpensive instrument suitable for a 
wide range of workshop applications, introduced 
by the Taylor, Taylor and Hobson Division of 
Rank Precision Industries Ltd. It has facilities 
for measuring the surface roughness inside a } in. 
dia. to a depth of 10 in., enabling many previously 
inaccessible surfaces to be checked. An inspection 
rate of eight to ten components a minute can be 
achieved during production testing. 

The instrument consists of four basic parts: 
a meter unit, a motorized traverse unit and auxiliary 
table, a piezo type pick-up and a roughness standard. 
The pick-up is in the form of a detachable cartridge 
containing the skid and stylus associated with the 
piezo crystal. The pick-up can be mounted on 
the traverse unit in a variety of ways depending 
on the type of component to be checked. 

Four measuring ranges are provided: 0-6; 
0-20 ; 0-60 and 0-200 micro-inches CLA, all 
with 0.03 in. cut-off. Metric scaling can also be 
provided with the ranges as follows: 0-0.15 ; 
0-0.5 ; 0-1.5 and 0-5 microns, with 0.8 mm. cut-off. 


Surface Measuring Instrument 


Anti-Settling Agent 

YCLO Chemicals Ltd., have introduced a 
new anti-settling agent called Cyclofor, 
which is claimed to be particularly effective with 
heavy inorganic pigments. An advantage that 
will appeal to the busy paint chemist is that the 
effects of this material can be demonstrated in 
only a few minutes as it may be stirred into a 
finished paint in which settling has occurred. 
Cyclofor is normally added to the binder 
during milling and being a liquid is easy to incor- 
porate. Less than 1 per cent is usually required 
and there are no side effects on drying time, gloss, 
flow, moisture sensitivity, etc. Samples and 
literature are available from : Cyclo Chemicals Ltd., 

Manfield House, 376, Strand, London, W.C.2. 
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Fig. 3.—Orbital sander 


Orbital and Disc Sanders 
F considerable interest to panel-beaters, gar- 
ages, metal workers, welders and fabricators, 
stove enamellers etc., are the sanders by Rupes of 
Milan. 

The “Super Stork” 7,000 orbital sander (Fig. 3) 
is said to possess many unique features, one of the 
most important of which is the fact that it can be 
used wet. The makers claim also that it is a more 
powerful (1/3 h.p.) and faster machine (7,000 
r.p.m.) than similar machines on the market 
and in addition is lighter in weight at only 7} lb. 
Other advantages claimed include double insulation, 
proof against vibration, can be used to full effect 
on curves and shapes, and will not slow down 
under pressure. Other factors attributed to the 
“Super Stork” are that it performs work which 
hitherto has had to be done by hand, coupled with 
its orbital motion which ensures a satin-smooth 
finish and proof against tracking, scoring or 
burning. 

A few of the applications to which this machine 
may be put include rubbing down and flatting 
work in the motor trade, final finishing of metal- 
work, welds etc., finishing of aluminium and other 
metals, flatting in stove enamelling and the sanding 
of wood floors and in furniture production. 

The vertical model “S.M.10” disc sander also 
possesses unique features, the most important 
being that it can be easily adapted for boring, the 
equipment for which is supplied, together with 
many other extras, with the sander. With this 
machine too greater power at | h.p. under normal 
loading conditions is claimed. 

Perfect balance is also an important feature, the 
operator carries a minimum of weight which, due 
to the design of the machine, is distributed over 
the working surface, thus reducing fatigue and 
permitting easier access to awkward places plus 
safety in handling. The “S.M.10” operates at 
4,200 r.p.m., will not vibrate or slow down and is 


so designed that twisting out of the operator’s 
hand is not possible. Furthermore the operator 
is protected by a steel guard and insulated handles 
for maximum safety. Some of the applications 
of this machine include ripping out, grinding, 
scurfing panels after beating, scurfing lead and 
welds, sheet metal-work, paintwork etc. 

The sole concessionaires for Great Britain are 
Marron Machines Ltd. of 2, Newark Parade, 
Watford Way, London, N.W.4. 


Plastic Handrail 


SMA Plastics Ltd., Grove House, 551, London 

Road, Isleworth, Middlesex, announce the 
latest addition to their range of plastics building 
products—Osmarail, a tough p.v.c. handrail, 
designed to fit the three standard sizes of metal 
core rail now in general use. Osmarail is available 
in fourteen different colours. Eight are British 
Colour Council recommendations and the remain- 
ing six are supplementary colours to match those of 
similar known products. 

The handrail is made in a tough p.v.c. which 
is both through-coloured and colour-fast. It is 
unaffected by moisture and has excellent resistance 
to a wide range of chemicals ; it is weather resistant 
and has good abrasion properties. 

Because of this combination of properties the 
rail is well suited for use as balustrade covering 
in homes, flats and office blocks ; in hotels, shops 
and theatres ; for factories, hospitals and similar 
locations where sustained use is inevitable. 

Also available is Osma standard handrail. This 
consists of Osmarail already fitted onto stove- 
enamelled steel core rail and mounted on pressed- 
steel brackets for easy wall fixing. It is supplied in 
straight lengths from 3 ft. to 15 ft. at !-ft. intervals 
with ends capped and shaped to enhance appearance. 


Wire Stripper 


“T) OTO-FINISH Ltd., announce the intro- 

duction of a new product, “ Wire Stripper 
493,” for stripping baked enamel insulation and 
synthetic coatings from wire and from vertical 
or other large surfaces. This process is suitable 
for use on commutators, motor windings or any 
insulated electrical windings. 

The stripper is applied to the coating to be 
removed, which is left until it lifts, and then 
wiped clean. Roto-Finish “493 Diluent” is 
used to adjust the viscosity of the 493 stripper 
when very thin wires are being stripped or when 
the 493 stripper becomes too viscous, due to long 
exposure. This stripper works at an extremely 
fast rate. 

Details available from Roto-Finish Ltd., Mark 
Road, Hemel Hempstead, Herts. 


Continued in Advert page 22 
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we TUEE~BUFFS 


THE GREATEST EVER 
ADVANCE IN BIAS BUFFS 


% MORE THAN DOUBLE 
THE LIFE OF ORDIN- 
ARY BIAS BUFFS 


%* CONSUMPTION OF 
POLISHING COM- 
POUND ALMOST 
HALVED 


%* FASTER FINISHING 


* ‘' DOWN TIME ’’ 
HALVED 


CONTROLLED TESTS HAVE 
PROVED THAT BUFFING 
COSTS CAN BE REDUCED BY 
UP TO 40% BY CHANGING 
TO TUFF-BUFFS 


TUFF-BUFFS are _ ordinary 

Aircool Bias Buffs with an 

enormous ‘‘PLUS."’ They are 

manufactured from a specially 

designed and treated material to 

withstand the most punishing 

treatment. Every thread of this 

material is treated with a 

permanent crimped finish to 

prevent unravelling and un- 

twisting, in addition to this it is 

impregnated with a special solu- Magnified view 
tion to increase compound of a cotton 
adhesion thread taken 


from ** Tuff "’ 
The crimped threads also material to show 
eliminate internal stress and ee 
friction which is normally set 
up in cloth when buffing, and 
which is often responsible for a 
premature tenderising and a thread 
breakdown of the buff. The 
result is a fantastic increase in 
life, a far lower consumption of 
polishing compound and cooler 
running. 


JOHN HAWLEY & CO. (WALSALL) LTD. 
GOODALL WORKS : BLOXWICH ROAD - WALSALL < STAFFS. 
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Epoxy Coating 

EWIS Berger (Great Britain) Ltd. have de- 

veloped a solventless epoxy coating, a two- 
pack cold cured system. Its main end use is 
in the specialist building, chemical, chemical engin- 
eering and petroleum industries for the protection 
of plant and structures which are exposed to severe 
chemical attack. These include tanks and pipe- 
lines. The coating is most suitable for steel and 
concrete surfaces. Steel should be grit-blasted, 
clean and dry, and concrete clean, dry and free 
from surface dust. 

Because there is no carrier solvent, thick films 
of up to 0.02 in. can be achieved with extreme 
chemical resistance and high mechanical properties 
Unlike conventional epoxy-resin systems, which 
might need up to four coats to achieve 0-005 in, 
film thickness, this new solventless formulation is 
claimed to achieve 0.02 in. when required, with 
one application. 

A further advantage claimed is that when painting 
is being carried out in confined spaces such as 
tanks, the forced air circulation required when 
using conventional epoxys (to remove solvent 
vapours) is not necessary. It is, however, neces- 
sary for the user to employ breathing apparatus 
or similar protection under such extreme circum- 
stances. 

The new coating, in contrast to the conventional 
type, has high resistance to food acids, such as 
acetic and lactic acid up to 10 per cent concen- 
tration, in addition to the known resistance of 
epoxy coatings to mineral acids, alkali solvents and 
oils. With proper surface preparation its adhesion 
to both steel and concrete is excellent. 

Drying time is four to eight hours and full 
cure time is about seven days. 

Spreading rates are 35/40 yd. per gallon at 5 
thou. thickness, 15/20 yd. at 10 thou. thickness 
and 8/10 yd. at 20 thou. thickness. The pot life 
is about one hour at 65 F. Equipment has been 
devised to enable the coating not only to be sprayed 
but to extend the pot life to several hours. 

Further details available from Lewis Berger 
(Great Britain) Ltd., Freshwater Road. Dagenham, 
Essex. 


Abrasive Sponge 

HE unusual cellular structure of the new 

Artifex abrasive sponge is claimed to give 
it a degree of flexibility and resilience which 
enables curved, flat and profiled surfaces to be 
dealt with in one operation. Because of its resilient 
structure, close and continous contact is maintained 
with the workpiece and only light contact is 
necessary ; little heat is generated and the danger 
of discolouration or blistering is eliminated. The 
manufacturers, in fact, state that heavy pressure 
should be avoided. Resiliency also takes up 


chatter and vibration giving a better, more even 
finish and improved working conditions for oper- 
atives. No coolants, lubricants or compositions 
are required, which saves cleaning and degreasing 
and gives cleaner working conditions. When 
health regulations demand wet finishing the 
sponge is equally effective. 

Becau:.e of the structure of the sponge and type 
of bonding, even grain distribution and non- 
clogging qualities, it requires only light and in- 
frequent dressing. Wheels can be worn down 
almost to their clamping plates and then used as 
small diameters on tapered threaded spindles. 


The sponge is recommended for general surface 
treatment and produces matt or polished finishes 
on stainless or other types of steel, iron, brass, 
copper, bronze, aluminium, plastics and hard 
woods such as boxwood or teak. It is claimed 
to polish precious metals with the absolute minimum 
of stock removal. 


The Artifex abrasive sponge is marketed by, 
Finishing Aids and Tools Ltd., Chandos House, 
Buckingham Gate, London, S.W.1. 


CHEMICAL BLACK ON STEEL 


* Five minute cycle” process that ; 
produces a lustrous deep black: | 
Can be operated by unskilled | 
labour. Cheaper than enamelling or 
plating. This is the finish that sells 
your product. Weprocess for you 
or supply all equipment. SEND | 
NOW for general literature 
covering metal treatment and 
industrial plastic products. 


a TT nig (Chemicaly Iltg 


Colliery Road, | 
Birmingham Road & 


as Water-White ” Plastic 
De-Watering Lacquer 

provides the perfect ‘ band- 
box” finish that your customers 
will appreciate and protects 
against rust. Products can 

be dipped wet, straight 

out of treatment 


phone 1618 & 1653 


Trade Mark 
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Prepaid rates: FIFTEEN WORDS for 7s 6d. (minimum charge) and 4d 


per word thereafter, or 24s. per inch. Box number 2s. 6d. including 


postage of replies 


SITUATIONS VACANT 


The International Nickel Co. (Mond) Ltd. 


requires a 
DEVELOPMENT OFFICER 


to stimulate and expand applications of nickel in the | 
field of plating. An important duty of the successful | 
applicant will be to maintain close technical liaison with 
all leading plating interests in the U.K. and on the 
Continent. Candidates, under 40 years of age, should | 
have sound technical training and experience in the | 
plating industry, together with outstanding enthusiasm | 
and aptitude for this type of work. 


Pension and assurance schemes are in operation and, | 
in appropriate cases, assistance can be given with housing. | 


Apply, giving full particulars of qualifications, experi- | 
ence, age, salary required, etc., to:— } 


The General Manager, Development and Research 
Department, The International Nickel Co. (Mond) | 
Ltd., Thames House, Millbank, London, $.W.I.| 


Mark envelope ‘Confidential D.32W.” 


| 
| 


TECHNICAL SALES REPRESENTATIVE required 
by leading Metal Finishing Supply House, in the South 
Wales area. Territory is established, and can be ex- 
panded. Successful applicant will be required to be 
resident in the area. Experience in the Metal Finishing 
Industry, or chemical knowledge, an advantage. Salary, 
Bonus and Expenses. Car provided. Please reply in 
writing to The Area Manager, Electro-Chemical Eng. Co., 
Ltd., Moor Lane, Witton, Birmingham, 6. 





PATENTS 


BRITISH PATENT 782649. 
relating to Metal Pickling Installations.’ Proprietor | 
desires secure commercial exploitation by licence or 
otherwise. Replies to H.D. Fitzpatrick & Co., 
Inn Square, London, W.C.1., and 94 Hope 
Glasgow, C.2. 


| 
| 
| 
‘Improvements in and | 
' 


3 Gray’s 
Street, 


OOO i 


PORTABLE FILTRATION UNIT 


The G.P. Twin Head Filtration Unit is designed 
to give non-stop production. A two-way valve 
is fitted to the unit to enable the isolation of 
each filter alternately for cleaning, while the 
opposite filter continues 


in full operation 


14 


R. CRUICKSHANK 
CAMDEN STREET 


Phone: CENtral 86553 (6 lines). 
SM/C 5708 


LTD. 
BIRMINGHAM | 


Grams. Cruickshank, B'ham. 





A 


at. No. 760. Internal dimensions 


6’ high x 9 wide x 7 





REoISTERES TRADE MARK 


THE 
WALTERISATION 
co.LTD. 


PURLEY WAY, CROYDON 
ENGLAND 


Telephone: CROydon 279! 
(4 lines) 


Telegrams: Rustproof, 
Croydon 


Agents, Stockists 
and Distributors 
throughout the world 


metal finishing journal 





Electric Stoving OVENS 


WITH FORCED-AIR CIRCULATION BY 


Our range of electric ovens covers all sizes from 
12” x 12” x 12” up to as large as you wish. 
Constructional details naturally vary with size and 
purpose, but all conform to these principles: 


2 Efficient lagging. 
4 Negiigibie maintenance. 


1 Ample and uniform airflow. 
3 Reliable control. 


In addition to the forced air circulation ovens 
illustrated, we also manufacture CONVECTION 
and CONVEYOR ovens. 

HEDIN LTD., Industrial Heating Specialists 


COMMERCE ESTATE, SOUTH WOODFORD, LONDON, E.18 
Telephone: BUCkhurst 6601 3 


Cat. No. 740, Internal dimensions Cat. No. 713. Internal dimensions 
6' high = 6° wide 6’ deep 18” high 18” wide 18” deep 


USED BY LEADING MANUFACTURERS 


WALTERISATION 


Regd. Trade Mark 


QUALITY PHOSPHATE RUSTPROOFING BY IMMERSION 


WALTERBRYTE 


ATTRACTIVE SILVER ETCH FOR ALUMINIUM 


FASBOND 


Regd. Trade Mark 
PAINT BONDING BY IMMERSION OR SPRAY 


FOSCOTE R.:S. 


Regd. Trade Mark 


DESTROYS RUST—A COLD PHOSPHATING PROCESS 
APPLIED BY BRUSH OR SPRAY 


DERAN 


Regd. Trade Mark 
REMOVES RUST BY IMMERSION 
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‘THREE ELEPHANT’* brand Boron Products 


For high quality boron 





products of consistent purity 
om you can rely on “THREE 
ELEPHANT'* brand. 
PYROBOR* 68.5% Bo 0. 
V-BOR* 47.7% Bg0g 
BORAX 36.5", Bo03 
BORIC ACID 56.0%, By0. 
BIKITA LirHtum & CAESIUM ORES 
AMBLYGONITE 8,5—9.0 % Lig0 
y LEPIDOLITE 3.8—4.0 °% Lig0 
PETALITE 4.3—4.5 " Lig0 
SPODUMENE 4.3—4.5 Lig0 
EUCRYPTITE 4,8—5.0°% Lig0 
POLLUCITE 24 — 26°%% C890 
Powdered Petalite, Lepidolite and 


Fa BORAX & CHEMICALS LTD. a dann ny Dai cians 


prompt delivery from U.K. stock 
(S idiary of American Potash & Chemica 
35 re ICCADILLY, LONDON, W.1. 
fel: REGENT 2751, Telex: LONDON 782, Cables: BORAXCHEM, LONDON 


*Trade Marks of American 
Potash & Chemical Corporation 











Ensure 


CONSISTENT HIGH QUALITY 
PRODUCTION 


“THE SYMBOL oF SERVICE “AND QUALITY 


ESCOL PRODUCTS LTD. 


PAISLEY WORKS - SWAINS ROAD + TOOTING JUNCTION 
LONDON S.W.17. 


Telephone: MiTcuam 1634 (5 lines) Telegrams: ESCOL root, LONDON. 
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BORAX 
ee 


BORIC ACID 


BUFFALO 
BRAND 


SODIUM 


SILICOFLUORIDE 


CLIFFORD CHRISTOPHERSON & Co. Ltd. 


A Subsidiary Company of Albright & Wilson Ltd. 


LONDON 
1 Knightsbridge Gn., 
London, SW1 
Tel: 
Kensington 3422 


MANCHESTER 
127 Royal Exchange, 
Manchester 2 
Tel: 
Deansgate 4789 


GLASGOW 
75 St. George's 
Place, 
Glasgow, C2 
Tel: Central 5440 


LEEDS 
69 Cabinet Chambers, 
Basinghall St. 
Leeds 1 
Tel: Leeds 22180 


BELFAST 
imperial Buildings, 
72 High Street, 
Belfast 
Tel: Belfast 32312 


BIRMINGHAM 
Union Chambers, 
63 Temple Row, 
Birmingham 2 
Tel: Midland 7705 


a-0/473 
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~ CONTINUITY 


IN 
INDUSTRIAL 
FINISHES 





Manufactured by 


Goodlass Wall & Co Ltd 


THE CORN EXCHANGE LIVERPOOL 2 
OR 179/185 GREAT PORTLAND STREET LONDON W1 


Paint Specialists since 1840 


FINISHING PLANT 


FROM 
BARREL 
TO 
Once the sealer coat has BODY 
been baked, the body is 
inspected, _ wet-faced 
and wiped with spirit in 
an air-conditioned en- 
closure before the 
colour coat is applied. 
This is a typical stage 
in a complete metal 
finishing system de- 
signed and installed 
by Carrier Engineering. 








CARRIER ENGINEERING COMPANY LTD. 


24 BUCKINGHAM GATE, LONDON, S.W.1_ Tel.: ViCtoria 6858 


J Export enquiries to Drysys Equipment Lid. 24 Buckingham Gate, London, S.W.1. England 








